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PREFACE. 


TN  the  following  pages  I  have  endeavoured  to 
-*-  describe  in  a  convenient  form  the  results 
of  the  observations  which  have  been  made 
during  the  last  few  years  on  the  functions 
of  the  thyroid  gland,  and  their  relation  to 
the  symptoms,  pathology,  and  treatment  of  the 
diseases  to  which  it  is  liable.  As  far  as  pos- 
sible the  clinical  and  pathological  descriptions 
are  founded  on  personal  observations,  and  the 
illustrations  have  all  been  prepared  from  my 
own  specimens  and  cases.  It  has  been  found 
convenient  to  divide  the  subject  into  two 
parts,  so  that  in  this  volume  the  structure 
and  functions  of  the  thyroid  gland  will  be 
considered  together  with  the  two  diseases, 
myxcedema  and  cretinism,  which  are  due  to  loss 
of  those  functions.  Goitre,  exophthalmic  goitre, 
and  other  thyroidal  diseases,  will  be  described 
later  in  the  second  part.  Nearly  the  whole  of 
the  first  two  of  the  Goulstonian  Lectures  on  the 
Pathology  of  the  Thyroid  Gland,  delivered  by 
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me  at  the  Royal  College  of  Physicians  in  1899, 
as  well  as  some  short  extracts  from  my  article 
on  Diseases  of  the  Thyroid  Gland  in  Vol.  IV.  of 
the  "Twentieth  Century  Practice  of  Medicine," 
have  heen  incorporated  in  this  volume. 

G.  R.  M. 

11,  ELLISON  PLACE,  NEWCASTLE, 
November,  1900. 
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CHAPTER  I. 

THE    STRUCTURE  AND   FUNCTIONS   OF   THE 
THYROID   GLAND. 

DEVELOPMENT  AND  STRUCTURE. 

THE  embryology  and  comparative  anatomy  of  the  thyroid 
gland  furnish  us  with  important  information  as  to  the 
origin  of  its  present  situation,  structure,  and  function  in 
man.  The  gland  is  developed  in  the  embryo  in  three 
different  parts.  A  median  diverticulum  of  the  hypoblast 
which  lines  the  pharynx  of  the  embryo  is  formed  between 
the  ventral  ends  of  the  second  visceral  arches,  while  a 
lateral  diverticulum  is  developed  on  each  side  from  the 
posterior  wall  of  the  fourth  visceral  cleft.  In  man  the 
median  portion  persists  for  a  time  as  a  hollow  vesicle 
from  which  a  small  canal,  the  thyreoglossal  duct,  leads 
to  an  opening  on  the  dorsal  surface  of  the  tongue.  At 
a  later  stage  this  vesicle  becomes  solid  and  the  duct 
disappears,  while  its  external  opening  on  the  surface  of 
the  tongue  persists  as  the  foramen  caecum  in  the  adult. 
The  two  lateral  diverticula  fuse  with  the  central  portion, 
forming  a  mass  shaped  like  a  horseshoe  encircling  the 

i  1 


2  DISEASES   OF  THE   THYBOID   GLAND. 

embryonic  larynx.     All  three  portions  become  separated 
from    the    hypoblast    from    which    they    originated    and 
develop   into  a  mass  of  branching   cell-cylinders.     These 
cell-cylinders   are   later   divided  up,  by    the   ingrowth   of 
connective  tissue   containing   blood-vessels,   into   separate 
vesicles.      These   gradually   increase   in   size   and   become 
hollowed  out  by  the  accumulation  of  the  colloid  substance 
which  is  secreted  by  the  epithelial  cells   into  the  lumen 
of  the  alveolus.     His  has  found  that  in   some  cases  the 
thyreoglossal    duct   already   mentioned   does    not    become 
obliterated,  but  that  it  persists  in  the  adult  as  the  lingual 
duct  which  has  been  traced  from  the  foramen  caecum  as 
far  down  as  the  hyoid  bone.     In  some  cases  the  middle 
lobe  of  the  gland  is  continued  upwards  as  a  narrow  tube, 
the  thyroid   duct,   as   far  as   the   hyoid   bone.      The  late 
Professor  Kanthack,  who  examined  one  hundred  adults  for 
these  ducts,  however,  found  neither  a  lingual  nor  a  thyroid 
duct  in   any  of  the  cases  which  he  investigated,  and   in 
many  there  was  not  even  a  foramen  caecum.    The  important 
fact  remains  that  the  thyroid  gland  is  developed  primarily 
as  an  outgrowth  of  the  pharyngeal  hypoblast,  and  in  some 
lower  animals  this  connexion  with   the   pharynx   is    still 
maintained.      Andriezen   directed    attention    to    the    fact 
that  the  thyroid  gland  is  represented  in  ascidians  by  a 
mass  of  glandular  tissue,  and  in  amphioxus  by  a  hypo- 
bronchial   organ,  which  pours   its  secretion   directly   ^.nto 
the  pharynx.     In  higher  forms  (such  as  fishes)  the  gland 
is  embedded  in  the  surrounding  tissues,  but  the  duct  which 
communicates  with  the  pharynx  still  remains.     Thus  the 
phylogenetic  as   well  as   the   ontogenetic   history  clearly 
shows  that  the  gland  as  we  now  find  it  in  man  is  descended 
from    a    secretory  gland   which   originally   was    provided 
with  a  duct  through  which  the  secretion  passed  into  the 


STRUCTURE   AND   FUNCTIONS.  3 

pharynx,  just  as  the  secretion  of  the  salivary  glands  still 
flows  into  the  month.  In  this  we  find  an  explanation 
of  the  fact  that  the  activity  of  the  thyroid  secretion  is 
not  destroyed  by  passage  through  the  stomach,  but  still 
can  produce  all  its  usual  physiological  effects  when 
swallowed  and  absorbed  from  the  alimentary  canal,  as  it 
doubtless  was  by  our  remote  ancestors.  This  mode  of 
evolution  seems  to  indicate  that  a  ductless  gland  with 
an  internal  secretion  is  a  higher  stage  of  development  of 
a  duct  gland  with  an  external  secretion. 

The  fully  developed  gland  consists  of  three  parts — two 
lateral  lobes  and  the  isthmus  which  unites  them.  The 
two  lobes  are  closely  applied  to  the  sides  of  the  larynx 
and  trachea  and  extend  backwards  as  far  as  the  sides 
of  the  pharynx  and  oesophagus.  At  the  level  of  the 
isthmus  the  recurrent  laryngeal  nerve  lies  in  the  angle 
between  the  oesophagus  and  the  trachea,  being  covered 
externally  by  the  lateral  lobe  of  the  gland  on  each  side. 
In  front  the  gland  is  covered  by  the  sterno-hyoid,  the 
sterno-thyroid,  and  omo-hyoid  muscles.  Laterally  the 
lobes  extend  outwards  in  front  of  the  common  carotid 
arteries.  Each  lateral  lobe  is  shaped  somewhat  like  an 
almond,  but  the  upper  end  is  narrower  and  more  pointed 
than  the  lower.  The  lower  end  lies  on  the  fifth  or  sixth 
ring  of  the  trachea,  while  the  upper  is  generally  on  a 
level  with  the  middle  of  the  thyroid  cartilage.  The 
position  of  the  isthmus  varies,  but  it  generally  lies  in 
front  of  the  second,  third,  and  fourth  rings  of  the  trachea. 
In  many  cases,  variously  estimated  at  from  40  to  68  per 
cent.,  the  pyramid  or  middle  lobe  extends  as  a  thin 
process  from  the  isthmus  or  from  a  neighbouring  part  of 
one  of  the  lateral  lobes  up  to  the  hyoid  bone  to  which  it 
is  attached  by  muscular  or  fibrous  tissue.  The  gland  is 
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firmly  fixed  to  the  larynx  and  trachea  by  fibrous  tissue, 
so  that  it  follows  the  movements  of  these  structures  which 
take  place  during  deglutition.  The  gland  when  freshly 
removed  is  of  a  dark  red-brown  colour.  It  usually  weighs 
from  an  ounce  to  an  ounce  and  a  half  (from  30  to  50 
grammes).  It  is  relatively  larger  in  the  infant  than  in 
the  adult  ;  thus  Huschke  and  Weibgen  found  that  in 
newly  born  children  the  weight  of  the  gland  was  equal 
to  from  TJ77  to  -J^  and  in  adults  from  y^-^  to  TgV^  of 
the  total  weight  of  the  body.  The  gland  is  as  a  rule 
somewhat  larger  in  women  than  in  men,  though  Ewald 
makes  a  contrary  statement,  supported  by  Weibgen,  who 
gives  the  average  weight  in  the  male  as  34-2  grammes, 
and  in  the  female  as  29'3  grammes.  Each  lobe  is  about 
two  inches  (50  mm.)  long,  an  inch  and  a  quarter 
(30  mm.)  broad,  and  three  quarters  of  an  inch  (18  mm.) 
deep.  The  right  is  generally  a  little  larger  than  the  left. 
The  isthmus  is  about  half  an  inch  (12  mm.)  broad  and 
from  a  quarter  to  three  quarters  of  an  inch  deep.  The 
whole  gland,  however,  is  liable  to  considerable  variations 
in  structure,  such  as  inequality  in  size  between  the  two 
lobes,  absence  of  one  lobe,  and  absence  or  irregularity 
of  the  isthmus.  There  is  a  rich  blood-supply  from  four 
arteries,  the  superior  and  the  inferior  thyroid  arteries  on 
each  side,  and  in  some  cases  there  is  a  further  supply 
by  the  thyroidea  ima.  These  arteries  are  tortuous  and 
very  large  for  the  size  of  the  gland  which  they  supply  ; 
they  form  many  anastomoses  and  finally  end  in  a  network 
of  capillaries  closely  surrounding  each  alveolus.  The 
capillaries  come  into  close  relationship  with  the  epithelial 
cells,  and  some  capillary  loops  even  project  between  them. 
The  veins,  which  according  to  Sappey  have  no  valves, 
unite  to  form  the  superior,  middle,  and  inferior  thyroid 
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veins,  the  two  former  of  which  open  into  the  internal 
jugular  vein,  while  the  latter  enters  the  innominate.  The 
lymphatics  start  from  the  lymph  spaces  in  the  connective 
tissue  which  surrounds  and  unites  the  vesicles  of  the 
gland.  They  unite  to  form  large  trunks,  which  freely 
anastomose  both  in  the  substance  of  the  gland  and  also 
upon  its  surface.  On  leaving  the  gland  the  lymphatics 
pass  through  the  superior  and  inferior  deep  cervical 
glands  to  join  the  jugular  lymphatic  trunk,  which  on  the 
left  opens  into  the  thoracic  duct  and  on  the  right  into 
the  right  lymphatic  duct,  each  of  which  discharges  into 
the  venons  blood-stream  at  the  point  where  the  innominate 
vein  is  formed  by  the  junction  of  the  internal  jugular 
and  subclavian  veins  on  each  side.  The  nerves  which 
supply  the  gland  come  from  the  middle  and  inferior 
cervical  sympathetic  ganglia  and  pass  into  it  with  the 
blood-vessels.  The  nerve-branches  run  in  close  proximity 
to  the  bases  of  the  epithelial  cells,  but  the  actual  nerve- 
endings  have  not  yet  been  described. 

HISTOLOGY. 

Externally  the  gland  is  invested  by  a  firm  fibrous 
capsule  from  which  septa  extend  inwards,  partially 
dividing  it  into  lobules  of  various  sizes.  Still  finer 
divisions  of  this  connective  tissue  framework  surround  the 
individual  follicles  and  support  the  small  divisions  of  the 
blood-vessels,  lymphatics,  and  nerves.  The  glandular 
structure  consists  of  large  numbers  of  closely  aggre- 
gated follicles  which  vary  in  size  and  shape.  On 
section  they  appear  round,  polyhedral,  or  flattened,  and 
the  diameter  in  man  ranges  from;O045  mm.  to  1  mm. 
In  the  great  majority  of  the  follicles  there  is  a  single 
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layer  of  cubical  epithelial  cells  surrounding  a  central 
area  filled  with  their  secretion,  the  colloid  substance. 
Some  of  the  follicles  seen  in  a  section  of  the  gland 
appear  as  masses  of  cubical  cells  without  any  central 
space.  This  appearance  is  in  some  cases  due  to  one  side 
of  the  alveolus  alone  being  exposed  in  the  section,  in 
others  to  the  alveolus  not  being  distended  with  secretion. 
No  basement  membrane  to  the  epithelium  has  been 
described.  Two  kinds  of  cells  are  found  in  the  epithe- 
lium— the  chief  cells  and  the  colloid  cells.  The  chief 
cells  are  usually  cylindrical,  sometimes  cubical,  in  shape. 
They  measure  from  8  p  to  16  //,  in  height  and  from 
6  fj,  to  8  fju  in  breadth,  while  the  nucleus  which  is  round 
measures  from  5  ^  to  6  //,  in  diameter.  The  colloid 
cells  are  considerably  shorter  than  the  chief  cells  ;  thus 
Hilrthle  found  in  one  specimen  that  while  the  chief  cells 
measured  from  12  //,  to  14  //,  in  height  the  colloid  cells 
were  only  from  7  //,  to  9  yu,  high.  The  colloid  cells  are 
also  distinguishable  from  the  chief  cells  by  the  readiness 
with  which  they  take  up  those  staining  fluids  which  also 
stain  the  colloid  substance  in  the  centre  of  the  follicle. 
Intermediate  types  may  also  be  observed.  The  colloid 
substance  which  occupies  the  central  space  of  the  alveo- 
lus is  a  yellow  glairy  fluid  which  stains  uniformly  in 
microscopical  sections.  Scattered  through  it  may  some- 
times be  seen  white  blood  corpuscles,  epithelial  cells, 
and  the  remains  of  red  blood  corpuscles  undergoing 
degenerative  changes.  The  general  appearance  of  the 
gland  is  shown  in  Figs.  1  and  2,  which  were  taken 
from  transverse  sections  through  the  lateral  lobe  of  the 
thyroid  gland  of  a  bonnet  monkey.  These  and  the  other 
micro-photographs  which  will  be  shown  later  have  been 
kindly  prepared  from  my  specimens  by  Dr.  R  A. 
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Bolam.  These  illustrations  also  show  how  closely  in  this 
animal  the  parathyroid  is  attached  to  the  thyroid  gland, 
in  which  it  may  be  even  partly  embedded,  as  in  Fig.  2 — 
an  association  to  which  I  shall  refer  more  fully  in  deal- 
ing with  the  functions  of  the  gland. 

FORMATION  AND  ABSORPTION.  OF  THYROID  SECRETION. 

The  colloid  substance  is  the  secretion  of  tke  epithelial 
cells  .which  line  the  alveoli.  Hiirthle  has  shown,  by 
observations  made  on  normal  glands  and  on  portions  of 
glands  in  which  increased  secretory  activity  had  been 
stimulated,  either  by  removal  of  the  greater  part  of  the 
gland  or  by  ligature  of  the  bile-duct  so  as  to  cause 
absorption  of  bile-products  into  the  blood,  that  the  secre- 
tion may  be  formed  by  the  epithelial  cells  in  two  ways. 
The  colloid  may  be  either  formed  in  droplets  in  the  cells 
and  then  gradually  extruded  into  the  lumen  of  the  alveo- 
lus, or  whole  cells  may  break  down  and  be  discharged 
into  the  colloid  substance,  a  part  of  which  they  thus  help 
to  form.  In  the  first  method  the  same  cell  continues 
to  secrete,  while  in  the  second  its  place  is  taken  by  one 
of  the  reserve  cells.  It  is  doubtful  if  both  these  methods 
obtain  during  normal  secretion,  the  first  being  probably 
the  usual  manner  in  which  secretion  takes  place.  The 
large  amount  of  secretion  which  is  found  in  many  alveoli 
indicates  that  under  ordinary  circumstances  it  is  not  dis- 
charged as  soon  as  it  is  formed,  but  that  the  central 
portion  of  the  alveolus  serves  as  a  reservoir  where  the 
secretion  is  stored  for  a  time  before  it  finally  escapes 
from  the  gland. 

As  the  thyroid  is  a  ductless  gland,  it  is  clear  that  the 
secretion  can  only  escape  by  the  lymphatics  or  by  the  veins. 
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The  evidence  which  we  possess  shows  that  the  former  is 
the  usual  path,  for  it  was  shown  by  King  and  by  Horsley 
that  when  pressure  was  applied  to  the  gland  the  colloid 
could  be  squeezed  from  the  acini  into  the  interacinous  lym- 
phatic spaces,  where  it  could  be  seen  with  the  microscope. 
Biondi  and  Hiirthle  have  found  that  this  escape  of  the 
secretion  from  the  alveolus  may  occur  in  two  ways.  The 
wall  of  the  alveolus,  not  necessarily  as  the  result  of 
distension,  becomes  thinned  out  at  one  point  and  finally 
ruptures,  allowing  the  colloid  to  escape  directly  into  the 
lymphatic  space  outside,  while  the  empty  follicle  collapses 
and  forms  the  starting-point  for  a  new  one.  Hiirthle 
has  found  that  the  secretion  can  also  pass  out  from  the 
alveolus  without  rupture  of  the  wall.  He  injected  Berlin 
blue  into  the  lymphatic  spaces  of  the  gland,  using  an 
intermittent  pressure,  and  found  that  it  passed  on  into 
the  interior  of  the  alveoli  through  minute  intercellular 
channels  in  which  it  could  be  seen.  He  also  found  that 
when  the  secretory  activity  was  stimulated  the  colloid 
itself  could  be  seen  lying  in  these  intercellular  channels 
continuous  with  the  colloid  in  the  alveolus  at  one  end 
and  with  that  filling  the  lymph  spaces  at  the  other, 
proving  that  it  was  passing  from  the  former  position  to 
the  latter.  By  one  or  other  of  these  methods,  then,  the 
secretion  flows  into  and  mingles  with  the  lymph  which 
bathes  the  interalveolar  spaces  of  the  gland,  and  with  it 
flows  along  the  path  already  described  to  be  discharged 
into  the  blood-stream  in  the  innominate  vein  and  so  dis- 
tributed to  all  parts  of  the  body.  No  doubt  as  in  other 
glands  the  activity  of  the  secretion  varies  according  to 
circumstances  ;  of  these,  however,  we  possess  but  little 
information.  Stimulation  of  the  laryngeal  nerves  or  of 
the  sympathetic  with  the  faradaic  current  produces  no 
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'change  indicative  of  increased  secretion.  Pilocarpin  pro- 
duces a  marked  increase  in  the  secretion  of  the  colloid  as 
shown  by  Wyss,  and  Schafer  found  that  the  changes 
produced  in  the  cells  were  similar  to  those  which  occur 
in  other  secretory  glands  under  the  stimulating  influence 
of  this  drug.  As  already  mentioned,  the  presence  of  an 
excess  of  bile  constituents  in  the  blood  after  ligature  of 
the  bile-duct  also  stimulates  thyroidal  secretion.  Removal 
of  the  greater  part  of  the  gland  was  also  shown  by 
Hiirthle  to  serve  as  a  stimulus  to  more  active  secretion 
in  the  remaining  portion. 

COMPOSITION  OF  THYROID  SECRETION. 

At  one  time  the  thyroid  gland  was  considered  to  be  an 
excretory  rather  than  a  secretory  gland,  and  the  excretion 
a  mucinoid  substance  the  retention  of  which  led  to  an 
accumulation  of  mucin  in  the  body  and  the  production 
of  the  subcutaneous  swelling  in  myxo3dema.  Further 
investigation  has  shown  that  the  colloid  substance  is  a 
true  secretion  which  does  not  contain  mucin.  Our  know- 
ledge of  the  actual  composition  of  this  secretion  is  by  no 
means  complete,  but  several  important  constituents  have 
now  been  separated  from  it.  Most  of  those  who  have 
examined  the  composition  of  the  secretion  have  considered 
the  proteids  to  be  the  important  and  active  constituents 
of  it.  Notkin  regards  thyreoproteid,  a  substance  which 
he  isolated  from  the  gland,  as  an  active  constituent  which 
behaves  like  an  enzyme.  Gourlay  found  that  a  nucleo- 
proteid  was  the  only  proteid  to  be  obtained  from  the 
thyroid  in  any  quantity  and  that  it  contained  phosphorus, 
which  by  Morkutun's  analysis  has  been  shown  to  amount 
to  O32  per  cent.  Banmaim  and  Roos  made  the  important 
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discovery  that  the  colloid  substance  contains  iodine  in- 
an  organic  combination  with  proteid  which  they  named 
;'  thyroiodin."  This  substance  contains  9' 3  per  cent,  of 
iodine  and  0-56  per  cent,  of  phosphorus,  Hutchison 
has  found  that  two  proteids  are  contained  in  the  gland, 
a  nucleo-albumin  which  is  contained  in  the  epithelial 
cells  and  a  colloid  material  which  fills  the  acini.  The 
formed  secretion  of  the  gland  is  split  up  by  gastric  diges- 
tion into  two  parts,  one  of  which  is  proteid,  contains  only 
a  small  amount  of  iodine,  and  has  but  slight  physio- 
logical action,  the  other  of  which  is  non-proteid,  contains 
more  iodine  and  all  the  phosphorus  of  the  original  colloid,, 
and  is  more  active  in  removing  symptoms  due  to  loss  of 
thyroid  secretion  than  the  proteid  portion.  S.  Fraenkel 
obtained  a  crystalline  substance  with  the  formula 
C6HnN305  from  the  gland  which  he  named  "  thyreo- 
antitoxin " :  there  is,  however,  no  satisfactory  evidence 
to  show  that  this  body  is  endowed  with  active  properties. 
It  is  evident  from  these  observations  that  the  secretion 
is  a  complex  body,  and  we  cannot  as  yet  say  whether 
its  remarkable  properties  depend  on  one  or,  as  is  more 
probable,  several  constituents.  Be  this  as  it  may,  we 
shall  now  consider  what  functions  are  fulfilled  by  the 
secretion  as  a  whole,  for  that  is  the  form  in  which  it 
mingles  with  the  blood  and  is  thereby  conveyed  to  the 
tissues. 

THE  RESULTS  OF  Loss  OF  THE  SECRETION  IN 
ANIMALS. 

A  large  amount  of  valuable  information  as  to  the 
properties  and  functions  of  this  secretion  has  been  obtained 
by  observing  what  occurs  when  it  is  no  longer  present 
in  the  blood.  This  state  of  affairs  is  easily  brought  about 


FIG.  3. — RABBIT,  ELEVEN  MONTHS  AFTER  THYROIDECTOMY,  SHOWING 
T>ALD  PATCHES  ON  THE  EAR. 
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by  removal 'of  the  gland  from  an  animal.  Owing  to  the 
superficial  position  of  the  gland  in  the  neck,  this  operation 
can  easily  be  performed  so  as  to  entail  no  other  secondary 
result  than  the  loss  of  thyroid  secretion  forthwith,  pro- 
vided only  that  the  parathyroid  glands  are  not  attached 
to  the  gland  and  removed  with  it,  in  which  event  the 
effects  observed  are  the  results  of  thyroidectomy  plus 
parathyroidectomy.  In  man  the  effects  of  failure  of  the 
normal  supply  of  thyroid  secretion  are  seen  in,  primary 
myxredema  as  the  result  of  disease,  and  in  secondary 
myxcedema  as  the  result  of  removal  of  the  gland  by 
operation  for  goitre.  It  has  been  shown  that,  although 
no  effects  have  been  observed  in  fishes,  in  lizards  and 
snakes  thyroidectomy  is  followed  by  loss  of  strength  and 
activity,  ending  in  death  in  the  course  of  a  few  weeks. 
In  rabbits  the  different  results  obtained  by  various 
observers  were  difficult  to  explain  until  it  was  shown 
by  Grley  that  removal  of  the  parathyroid  glands  along 
with  the  thyroid  gland  produced  different  effects  from 
the  removal  of  the  thyroid  alone.  The  double  operation 
was  followed  by  acute  symptoms,  the  most  important 
of  which  were  muscular  tremors  commencing  in  the 
masseter  muscles,  clonic  and  often  tetanic  contractions 
of  the  voluntary  muscles,  paralysis  of  the  extensors  of 
the  fore  feet  followed  by  that  of  the  hind  limbs,  difficult 
and  often  rapid  respiration,  salivation,  dilatation  of  the 
pupils,  and  rise  in  temperature.  Removal  of  the  thyroid 
gland  alone  was  followed  by  no  such  immediate  effects. 

My  own  observations  show  that,  although  the  immediate 
effects  of  thyroidectomy  in  the  rabbit  are  very  slight,  after 
a  long  interval  a  chronic  cachexia  develops  closely  resem- 
bling myxoedema  in  man.  Thus  in  two  rabbits  which  were 
kept  for  a  long  time  under  observation  after  the  thyroid 
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gland  had  bee  a  removed  there  was  an  early  development 
of  hebetude  and  loss  of  appetite.  No  further  change  was 
noticed  until  an  interval  of  eleven  months  in  one  case 
and  twelve  months  in  the  other  had  elapsed  after  the 
operation.  After  this,  in  addition  to  the  hebetude  already 
mentioned,  swelling  of  the  subcutaneous  tissues,  dryness 
of  the  skin,  loss  of  hair,  and  subnormal  temperature 
developed — an  entirely  different  condition  from  that 
described  by  Gley  after  removal  of  the  parathyroids  as 
well.  The  illustrations  show  the  appearance  of  one  of 
these  animals  killed  eleven  months  after  the  operation 
(Fig.  3)  and  the  ears  of  the  other  killed  twenty-one 
months  after  (Fig.  4).  The  ears  were  very  dry,  rough, 
and  cold  to  the  touch,  though  they  flashed  readily  when 
handled.  The  edges  of  the  ears  were  dry  and  cracked 
to  a  depth  of  a  quarter  of  an  inch.  In  many  places  this 
dried  margin  had  broken  off,  leaving  an  irregular  outline 
to  the  ear.  In  a  third  rabbit  which  was  kept  for  twenty- 
seven  months  after  thyroidectomy  no  symptoms  appeared. 
When  the  animal  was  killed  the  reason  of  this  was  found 
to  be  that  some  of  the  glandular  tissue  had  unintentionally 
been  left  at  the  time  of  the  operation  and  had  under- 
gone compensatory  hypertrophy.  The  total  amount  of 
thyroid  tissue  found  weighed  only  0-07  gramme  or  about 
one-third  of  the  weight  of  the  gland  of  a  normal  rabbit, 
but  it  had  been  sufficient  to  maintain  an  adequate  supply 
of  secretion  for  more  than  two  years.  Dogs  and  cats 
both  develop  a  rapidly  fatal  cachexia  after  thyroidectomy. 
More  than  forty  years  ago  Schiff  showed  that  dogs  did 
not  long  survive  the  operation,  and  in  1884  he  found  that 
fifty-nine  out  of  sixty  dogs  rapidly  succumbed  after  total 
extirpation  of  the  gland.  In  dogs  the  total  duration  of 
the  symptoms  induced  by  the  operation  may  vary  from 


FIG.  4.— EARS  OF  KABBIT  WITH  CHRONIC  MYXCEDEMA  TWENTY-ONE 
MONTHS  AFTER  THYROIDECTOMY. 
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a  few  days  to  five  weeks,  but  it  rarely  exceeds  the  latter 
period.  Soon  after  the  operation  the  animal  becomes 
dull  and  listless  and  loses  its  appetite.  These  symptoms 
are  followed  by  fibrillary  twitchings  in  the  muscles  and 
clonic  convulsions  of  the  trunk  and  limbs,  during  which 
the  animal  lies  on  its  side  with  the  head  thrown  back 
and  the  limbs  extended.  There  is  great  dyspnoaa  during 
these  attacks,  and  the  animal  is  in  a  half-comatose  con- 
dition which  becomes  complete  before  death.  There  is 
a  general  diminution  of  muscular  power  and  in  many 
cases  rapid  emaciation.  There  is  a  slight  rise  of  the 
temperature  at  first,  which  becomes  subnormal  before 
death.  The  red  corpuscles  are  diminished  and  the  white 
are  increased  in  number.  Very  similar  symptoms  occur 
in  cats.  Tbe  observations  of  Vessale  and  Generali  on 
cats  and  dogs,  of  Edmunds  on  dogs,  and  of  Welsh  on  cats 
show  that  if  the  parathyroid  glands  are  excised  without 
the  thyroid  gland  very  similar  acute  symptoms  occur  to 
those  observed  when  the  thyroid  and  parathyroids  are 
removed  together.  These  symptoms  are  tremors,  slow 
and  unstable  gait,  emaciation,  and  weakness,  all  of  which 
previously  were  regarded  as  being  due  to  the  loss  of  the 
thyroid  alone. 

Only  a  few  experiments  have  been  made  on  ruminants. 
In  one  a  striking  result  was  obtained  by  Horsley,  who 
removed  the  whole  of  the  thyroid  gland  from  a  sheep 
on  October  3rd,  1885.  No  marked  change  was  observed 
in  the  condition  of  the  animal  until  May  1887,  when 
it  was  shorn.  Just  afterwards  the  weather  became  cold, 
and  the  symptoms  of  acute  cachexia,  loss  of  appetite, 
spasms,  paralysis,  coma,  anaesthesia,  tetanoid  contracture, 
and  subnormal  temperature  rapidly  developed  and  were 
followed  by  death  five  hundred  and  sixty-nine  days  after 
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the  operation.  The  urine  was  found  to  contain  an  abund- 
ance of  mncin,  and  mucinous  degeneration  of  the  ground 
substance  of  the  subcutaneous  tissues  was  described  by 
Halliburton,  as  much  as  0-9  per  cent,  of  mucin  being  found 
in  the  connective  tissues  of  the  anterior  triangle  of  the 
neck.  In  one  donkey  thyroidectomy  was  performed  by 
Horsley  on  August  25th,  1885.  At  first  the  animal 
emaciated  and  the  temperature  became  subnormal.  After 
two  months  these  symptoms  disappeared,  and  no  further 
change  was  observed  till  March  1886,  when  the  weather 
became  very  cold,  and  anorexia,  tremors,  and  subnormal 
temperature  developed,  followed  by  death  a  week  later, 
two  hundred  and  five  days  after  the  operation.  These 
two  experiments  afford  a  good  illustration  of  the  influence 
of  cold  in  precipitating  the  onset  of  the  acute  symptoms 
previously  warded  off  by  warmth. 

The  most  important  results  of  all  have  been  obtained 
in  monkeys  which  have  been  employed  by  Munk,  Horsley, 
and  myself.  In  the  bonnet  monkey  (macacus  sinicus), 
which  I  have  used  with  one  exception  in  all  my  experi- 
ments, a  parathyroid  gland  lies  in  close  connexion  with 
or  actually  embedded  in  each  lobe  of  the  thyroid  gland, 
as  is  shown  in  Figs.  1  and  2.  As  a  result  of  this,  when 
the  thyroid  gland  is  removed  the  parathyroids  are  removed 
along  with  it.  It  would  be  difficult  to  remove  the  one 
without  the  other,  for  distinctly  as  the  parathyroid  can 
be  seen  in  a  transverse  section  it  is  much  more  difficult 
to  see  it  during  life  while  the  gland  is  in  situ.  In  two 
recent  experiments  I  was  unable  to  detect,  even  with  a 
lens,  the  parathyroids  on  either  side  and  to  remove  them 
without  the  thyroid  gland ;  they  were,  however,  easily 
seen  in  transverse  sections  of  the  lateral  lobes  after  removal 
of  the  whole  gland.  It  is  therefore  important  to  bear  in 
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mind  that  thyroidectomy  in  this  monkey  involves  removal 
of  the  parathyroids  as  well,  so  that  the  symptoms  which 
occur  afterwards  are  not  solely  due  to  loss  of  thyroid  secre- 
tion, but  in  part  are  due  to  loss  of  the  parathyroids  as  well. 
I  have  removed  the  whole  or  a  part  of  the  thyroid 
gland  in  nine  bonnet  monkeys  and  in  one  rhesus  monkey. 
In  four  of  the  former  the  symptoms  were  allowed  to 
develop  with  the  object  of  testing  the  influence  of  various 
preparations  of  the  thyroid  gland  upon  them.  Some 
symptoms  also  occurred  in  the  others,  but  these  four 
form  the  basis  for  the  description  of  the  symptoms  which 
result  from  the  operation.  These  symptoms  have  been 
very  carefully  described  by  Horsley,  but  they  have  such 
an  important  bearing  upon  the  whole  subject  that  I  shall 
briefly  describe  what  I  was  able  to  observe  in  my  own 
experiments.  The  gland  is  readily  removed  in  the  follow- 
ing manner,  when  the  animal  is  fully  under  the  influence 
of  ether.  The  skin  of  the  front  of  the  neck  is  shaved  and 
carefully  washed  with  one  in  one  thousand  solution  of  per- 
chloride  of  mercury.  A  median  longitudinal  incision  is 
made  through  the  skin  overlying  the  thyroid  and  cricoid 
cartilages  and  upper  part  of  the  trachea.  On  separating 
the  muscles  and  exposing  the  upper  part  of  the  trachea 
the  isthmus  comes  into  view.  Each  lobe  is  then  gently 
separated  from  the  surrounding  structures,  and  while  the 
gland  is  held  by  one  pair  of  forceps  the  blood-vessels 
are  torn  out  of  it  at  the  point  of  entrance  by  another 
pair.  The  loss  of  blood  is  trifling  and  no  ligatures  are 
required.  The  usual  antiseptic  methods  are  adopted  and 
the  muscles  are  united  by  a  couple  of  sutures.  The 
skin  is  brought  together  with  horsehair  sutures  set  very 
close.  The  wound  is  dressed  with  carbolic  gauze  or  some 
antiseptic  wool  and  collodion,  and  it  heals  rapidly  by 
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first  intention.  After  the  operation  the  animals  have 
been  kept  in  a  room  the  temperature  of  which  ranged 
between  60°  and  70°  F.  In  about  five  days  the 
symptoms  first  begin  to  develop,  the  early  symptoms 
being  entirely  nervous.  One  of  the  first  to  appear  is  a 
fine  regular  tremor  which  is  most  easily  seen  in  the 
upper  limbs,  but  which  is  also  plainly  visible  in  the 
lower  limbs  as  well  when  the  animal  is  held  with  the  feet 
unsupported.  Along  with  the  tremor  there  is  a  marked 
change  in  the  whole  demeanour,  which  is  the  more 
noticeable  owing  to  the  naturally  lively  disposition  and 
active  habits  of  the  healthy  monkey.  There  is  pro- 
gressive apathy  with  loss  of  natural  curiosity  and  interest 
in  surrounding  objects,  while  the  temper  is  irritable, 
interference  being  resented.  There  is  loss  of  activity,  as 
the  animal  sits  still  in  one  place  on  a  perch  or  on  the 
floor  of  the  cage  for  long  periods  without  moving  ;  and 
there  is  increasing  loss  of  muscular  power,  as  climbing 
is  done  more  slowly  and  evidently  with  greater  effort 
as  the  symptoms  advance.  The  attitude  assumed  is- 
characteristic :  the  head  is  bent,  the  trunk  is  curved 
forwards,  and  the  knees  are  drawn  up  so  that  the  chin 
rests  upon  them,  the  joints  of  all  four  limbs  being  in 
a  position  of  flexion.  This  attitude  is  well  shown  in 
Figs.  5  and  6,  taken  from  one  of  my  animals.  Con- 
tractures  owing  to  tonic  spasm  of  the  flexor  muscles 
frequently  occur  ;  in  fact,  this  attitude  is,  I  believe,  partly 
a  result  of  these  contractures,  as  the  limbs  are  often 
found  to  be  rigid  when  it  is  adopted.  Clonic  contractions 
of  the  muscles  are  common.  There  may  be  a  single  con- 
traction of  a  group  of  flexor  muscles  or  a  series  of  three 
or  four  may  involve  all  the  flexors  of  one  arm,  increasing 
in  intensity  until  a  position  of  extreme  flexion  at  all  the 
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joints  is  reached,  after  which  relaxation  takes  place  until 
another  series  occurs.     Irregular  fibrillary  contractions  of 
the  superficial  muscles  are  often  visible  through  the  skin. 
In  consequence   of  these  symptoms  the  gait  is  stiff  and 
unsteady,  and  when  the  contracture  is  excessive  the  animal 
is  obliged  to  walk  on  the  heels  owing  to  the  tonic  spasm 
of  the  flexors  of  the  ankle  raising  the  toes  and  sole  of 
the  foot  from  the  ground.     There  is  a  marked  tendency 
to  fall  over  backwards,  so  that  if  a  banana  is  held  over 
the  animal's  head  it  loses  its  balance  in  looking  upwards 
at  it  and  falls  over  backwards,  and  a  very  slight  push 
when  the   animal  is   sitting   has   a   similar   effect.      True 
epileptic    fits    of   greater    or    less    intensity    may  occur. 
There  may  be  a  sudden  loss  of  consciousness,  so  that  if 
the  monkey  is  on  the  perch  at  the  time  it  falls  to  the 
ground.     In  one  case  I  observed  several  epileptic  fits  in 
succession  in  which  there  was  loss  of  consciousness,  tonic 
spasm   of   the   flexor   muscles   of   the   limbs,   with   risus 
sardonicus,  followed  by  clonic  contractions  and  micturition. 
In  one  fit  there  were  in  addition  double  internal  strabismus 
with  retraction  of  the  eyelids  and  conjugate  deviation  to 
the   left.      Retraction    of   the   head   and   salivation  were 
also  observed.     I  have  seen  a  temporary  inability  to  use 
the   arms   owing  to   spastic   rigidity   limiting  the   move- 
ment, but  not  actual  paralysis  as   described    by  Horsley, 
who   twice   observed    a    complete    temporary   hemiplegia. 
The  temperature  at  first   is    raised   and  irregular,  but  it 
soon   becomes   subnormal.     Thus   in   one   experiment  the 
rectal    temperature,    which    is    usually    100°   F.    in    this 
monkey,  was    only   twice   below   normal  during  the   first 
week   following    the    operation,   as    it    otherwise    ranged 
between  100°  and  102°.     During  the  second  week  it  only 
once  rose   to  the  normal  level,  being  otherwise   between 
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98°  and  99-6°,  while  in  the  third  week  it  varied  between 
97-6°  and  100°,  except  on  two  evenings  when  it  rose  to 
101°  and  102*4°.  In  one  experiment  I  found  the  tempera- 
ture as  low  as  80°  four  days  before  death. 

During  the  second  and  third  weeks  the  myxoedematous 
swelling  becomes  distinct  and,  as  in  man,  is  most 
apparent  in  the  face.  Both  upper  and  lower  eyelids 
become  swollen,  and  with  this  there  is  sometimes  trans- 
verse wrinkling  of  the  forehead.  Both  lips  are  also 
swollen  by  the  elastic  oedema.  The  appearance  of  the 
face  is  shown  clearly  in  Figs.  5  and  7,  which  were 
taken  from  two  different  monkeys.  The  skin,  more 
especially  of  the  ears,  becomes  dry  and  rough,  and  the 
hair  may  be  shed.  Examination  of  the  blood  shows 
that  the  red  corpuscles  are  diminished  and  the  white 
increased  in  number.  The  average  duration  of  life  was 
found  by  Horsley  to  be  twenty-four  days ;  but  he  showed 
that  when  the  temperature  of  the  air  in  the  cage  was 
maintained  at  90°  the  average  duration  of  life  was 
increased  to  one  hundred  and  twenty-five  days  while 
the  symptoms  ran  a  more  chronic  course,  like  those 
of  cretinism  in  man.  Without  giving  any  further 
details  of  this  interesting  condition  its  resemblance  to 
primary  myxoedema  in  man  is  remarkable.  The  course 
of  the  symptoms  is  much  more  acute  than  in  man, 
partly  because  the  supply  of  thyroid  secretion  is  cut  off 
suddenly  by  the  operation,  while  in  primary  myxoedema 
the  supply  only  gradually  fails  as  the  disease  of  the 
gland  advances.  In  both  conditions  we  have  the  same 
progressive  loss  of  mental  and  bodily  activity,  sub- 
normal temperature,  elastic  subcutaneous  oedema,  dry  skin, 
and  loss  of  hair.  In  the  monkey  we  have,  however, 
acute  nervous  symptoms  which  do  not  occur  in  primary 


FIG.  7. — MONKEY  AFTEB  THYKOIDECTOMY,  SHOWING 
SWELLING  OP  EYELIDS  AND  LIPS. 
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myxoedema,  though  some  have  been  observed  after 
thyroidectomy  in  man.  I  would  suggest,  however,  from 
the  results  of  removing  the  parathyroid  glands  in  rabbits 
and  other  animals,  that  these  symptoms  are  in  part  due 
to  the  loss  of  the  parathyroids  which,  as  we  have  seen, 
are  removed  along  with  the  thyroid.  This  view  receives 
further  support  from  the  fact,  which  will  be  considered 
later,  that  these  acute  nervous  symptoms  are  not  readily 
controlled  by  treatment  with  thyroid  extract  as  might 
be  expected  were  they  purely  thyroidal  in  origin.  The 
close  anatomical  association  of  the  parathyroid  with  the 
thyroid  renders  the  removal  of  the  former  without 
the  latter,  or  vice  versa,  very  difficult  in  this  animal. 
Under  these  circumstances  we  can  remove  both  together 
and  afterwards  give  thyroid  extract  to  prevent  the 
onset  of  symptoms  from  loss  of  thyroid  secretion.  The 
symptoms  which  then  occur,  as  I  hope  to  show,  are 
nervous  in  origin  and  are  due,  I  believe,  to  the  loss  of 
the  parathyroids. 

RESULTS  OF  Loss  OF  THYROID  SECRETION  IN  THE 
YOUNG. 

So  far  we  have  considered  only  the  results  of  athyroidism 
in  adult  animals  ;  but  thyroid  secretion  plays  such  an 
important  part  in  the  metabolism  of  normal  growth  of 
the  young  that  it  is  necessary  to  consider  the  results 
of  its  loss  in  young  animals  and  children,  when  in 
addition  to  other  symptoms  we  find  arrest  of  develop- 
ment. Hofmeister  found  in  young  rabbits  from  five  to 
sixteen  weeks  old  that  thyroidectomy  was  followed  by 
arrest  of  growth  of  the  bones,  and  especially  of  the  long 
bones.  The  skin  became  rough,  the  hair  was  shed,  and 
the  abdomen  swelled.  Von  Eiselsberg  removed  the 
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thyroid  gland  from  two  male  lambs  eight  days  old  and 
kept  a  third  similar  lamb  as  a  control.  So  marked  was 
the  arrest  in  growth  that  seven  months  later  when  the 
control  lamb  weighed  35  kilogrammes  the  two  others 
only  weighed  14  and  10  kilogrammes  each.  The  two 
together  thus  weighed  little  more  than  two-thirds  as 
much  as  the  normal  animal.  The  lesser  lamb  had  a 
small  head  with  rudimentary  horns  and  subnormal 
temperature.  These  experiments  show  how  essential  a 
normal  supply  'of  thyroid  secretion  is  to  natural  growth 
in  young  animals.  Of  special  interest  in  this  connexion 
is  the  remarkable  case  recorded  by  Bruns,  in  which  Sick 
removed  an  entire  goitre  from  a  boy  ten  years  of  age. 
Eighteen  years  afterwards  Bruns  examined  the  patient 
ind  found  that  bodily  development  had  been  arrested 
from  the  time  of  the  operation.  The  expression  of  the 
face  was '  idiotic,  and  there  was  well-marked  swelling  of 
the  subcutaneous  tissues,  especially  of  the  eyelids  and 
lips.  The  skin  was  dry  and  the  hair  was  scanty.  The 
mental  capacity  was  even  less  than  that  of  an  average 
boy  of  ten  years  of  age.  The  speech  was  slow  and  he 
could  do  no  work.  In  short,  the  case  was  one  of  advanced 
secondary  cretinism  readily  explained  by  the  fact  that 
neither  before  nor  after  death  could  any  trace  of  thyroidal 
tissue  be  found. 

PHYSIOLOGICAL  CHEMISTRY  OF  ATHYROIDISM. 

A  chemical  examination  of  the  tissues  of  several  animals 
after  removal  of  the  thyroid  gland  has  been  made  by 
Halliburton.  In  a  pig  and  also  in  a  donkey  no  excess 
of  mucin  was  found.  In  the  case  of  the  sheep  already 
mentioned  the  urine  contained  an  abundance  of  mucin, 
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and  the  connective  tissues  of  the  anterior  triangle  of  the 
neck  0*9  per  cent.,  a  considerable  increase  in  the  normal 
amount.  In  monkeys  the  percentage  of  mucin  in  the 
tissues  is  distinctly  increased  after  thyroidectomy.  A  fact 
of  special  interest  is  the  increase  of  mucin  in  the  salivary 
glands,  and  especially  the  presence  of  mncin  in  the  parotid 
gland,  which  normally  does  not  contain  any  at  all. 
.Mucin  was  also  found  in  increasing  quantities  in  the  blood 
as  the  myxcedeinatous  condition  developed.  In  some 
cases  the  blood  clots  very  slowly,  a  well-marked  buiFy 
coat  being  formed. 

RENEWAL  OF  THYROID  SECRETION. 

(a)  By  grafting. — The  various  results  of  athyroidism 
which  we  have  just  considered  show  that  a  sufficient  supply 
of  thyroid  secretion  is  essential  for  the  completion  of  the 
chemical  changes  in  the  cell  which  constitute  normal 
metabolism  and  which,  as  might  be  expected,  are  even 
more  important  during  the  period  of  growth  than  in  the 
adult.  When  the  supply  of  the  secretion  is  renewed,  by 
means  we  shall  now  consider,  metabolism  is  once  more 
completed  in  a  normal  manner,  the  central  nervous  system 
and  other  tissues  return  to  their  natural  condition,  and  in 
cretins  the  metabolism  is  so  markedly  reawakened  that 
general  growth,  which  may  have  been  arrested  for  ten  or 
even  twenty  years,  again  progresses,  sometimes  with  sur- 
prising rapidity.  The  maintenance  of  a  supply  of  thyroid 
secretion  by  artificial  means,  when  the  natural  source  has 
failed,  is  thus  a  question  of  great  practical  importance. 
The  experiments  of  Schiff  and  von  Eiselsberg  showed  that 
a  portion  of  a  thyroid  gland,  which  had  been  successfully 
transplanted  into  the  subcutaneous  tissues  of  a  dog  or  cat, 
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was  able  to  maintain  a  sufficient  supply  of  secretion,  after 
removal  of  the  animal's  own  gland  from  the  neck,  to  avert 
the  acute  symptoms  of  athyroidism  which  usually  follow 
this  operation.  A  great  advance  was  made  by  Victor 
Horsley,  who  suggested  that  a  similar  procedure  should 
be  adopted  in  man  to  arrest  the  inevitable  progress  of 
myxoedema  to  a  fatal  termination.  This  method  of  treat- 
ment was  carried  out  with  good  results  by  Bircher  and 
by  Bettencourt  and  Serrano,  as  a  marked  improvement  in 
the  symptoms  followed  the  operation.  Unfortunately  the 
grafted  gland  does  not  appear  to  be  able  to  maintain  its 
independent  existence  for  long,  as  after  a  time  its  function 
ceases  and  the  symptoms  return.  In  only  one  case  has 
the  improvement  been  manifested  for  more  than  a  few 
months.  This  was  in  a  case  of  myxoedema  with  melancholia 
recorded  by  MacPherson,  in  which  all  the  symptoms  dis- 
appeared after  the  operation  and  had  not  returned  three 
years  later. 

(ft)  By  thyroid  extract. — The  immediate  improvement 
observed  by  Bettencourt  and  Serrano  after  grafting  was 
attributed  by  them  to  absorption  of  the  juice  of  the  trans- 
planted gland  by  the  tissues  of  the  patient.  It  then 
occurred  to  me  that  a  much  simpler  method  of  maintaining 
the  necessary  supply  of  thyroid  secretion  would  be  the 
continued  internal  administration  of  the  secretion  itself. 
It  has  long  been  good  practice  to  supply  any  deficiency  in 
the  secretion  of  the  glands  of  the  stomach  by  means  of  a 
glycerine  extract  of  the  peptic  glands — an  acid  glycerine 
of  pepsin.  I  therefore  prepared  a  glycerine  extract  from 
the  healthy  thyroid  gland  of  the  sheep  as  a  convenient 
form  in  which  to  give  the  secretion.  It  is  not  neces- 
sary to  describe  the  actual  method  of  preparation  or  com- 
position of  this  thyroid  extract,  as  the  original  preparation 
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has  now  been  included  in  the  New  Pharmacopoeia  under 
the  name  of  "  liquor  thyroidei."  As  the  secretion  nor- 
mally passes  into  the  blood  mixed  with  the  lymph,  I 
decided,  in  testing  the  efficiency  of  the  extract,  to  inject 
it  beneath  the  skin  so  that  it  might  be  absorbed  by  the 
lymphatics  and  so  enter  the  blood  as  nearly  as  possible 
under  normal  conditions.  This  method  was  used  at  first 
both  in  man  and  in  animals,  and  by  it  the  efficiency  of  the 
remedy  was  first  proved.  It  was  afterwards  shown  inde- 
pendently by  Howitz,  E.  L.  Fox,  and  Hector  Mackenzie 
that  the  extract  was  equally  efficient  when  given  by  the 
mouth,  so  that  this  simpler  method  has  since  been  em- 
ployed both  in  animals  and  in  man.  The  results  of  the 
treatment  of  myxredema  in  man  by  thyroid  extract  will 
be  described  in  the  next  chapter. 

The  treatment  of  monkeys  after  thyroidectomy  by  thyroid 
extract  has  yielded  some  interesting  results  which  help 
us  to  distinguish  between  the  symptoms  due  to  loss  of 
the  parathyroid  from  those  due  to  loss  of  the  thyroid 
when  both  these  'glands  are  removed  at  the  same  time. 
The  following  is  a  brief  summary  of  the  results  I  have 
obtained  :— 

1.  A  male  bonnet  monkey.  The  thyroid  gland  was 
removed  in  the  usual  manner.  No  symptoms  appeared 
during  the  first  week  after  the  operation.  At  the  beginning 
of  the  second  week  there  was  a  fine  tremor  of  the  arms 
and  hands.  Examination  of  the  blood  showed  a  slight 
diminution  of  the  number  of  both  red  and  white  blood 
corpuscles.  During  this  second  week  there  was  diminution 
of  activity,  increase  of  the  tremors,  and  there  were  occasional 
clonic  contractions  of  the  muscles  of  the  arm  and  forearm. 
A  slight  swelling  of  the  upper  and  lower  eyelids  appeared. 
In  the  fourth  week  there  was  marked  inactivity,  the 
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characteristic  attitude  was  adopted,  and  the  tremors  were 
well  marked.  There  was  distinct  myxcedematous  swelling 
of  the  eyelids  and  lips.  The  red  corpuscles  were  diminished 
and  the  white  increased  in  number  (v.  Fig.  9).  The  temper- 
ature showed  marked  daily  variations  and  was  subnormal 
on  three  mornings  (v.  Fig.  8).  On  the  twenty-sixth  day 
treatment  was  commenced  by  subcutaneous  injection  of 
thyroid  extract  and  continued  till  the  forty-fourth  day, 
twenty  minims  in  all  being  injected  during  this  period. 


Fig.  8.— Temperature  Chart  of  Monkey  after  Thyroidectomy, 

As  a  result  of  this  treatment  during  the  fifth  week  the 
tremors,  swelling,  and  anaemia  all  diminished  and  there 
was  more  activity.  The  morning  temperature  still  con- 
tinued to  fall  and  was  only  95'4°  F.  on  the  twenty-second 
day.  The  following  day  the  animal  had  an  epileptic  fit, 
followed  by  an  increase  of  the  tremors  and  fibrillary 
muscular  contractions  and  of  the  spastic  rigidity  of  the 
flexors  of  the  limbs,  which  lasted  for  some  hours.  After 
this  the  improvement  steadily  continued  till,  at  the  end 
of  the  seventh  week,  all  the  symptoms  had  disappeared 
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and,  with  the  exception  of  a  slight  loss  of  weight,  the 
monkey  was  as  well  as  before  the  operation.  The  treat- 
ment was  discontinued  and  the  symptoms  returned  again 
much  in  the  same  manner  as  they  had  at  first.  Treat- 
ment was  again  resumed,  but  too  late,  as  dysentery 
developed  in  addition  to  the  myxoadematous  symptoms 
and  the  animal  died  thirteen  weeks  after  the  operation. 
Figs.  5  and  6  show  this  animal  after  the  return  of  the 
symptoms. 


PffHOO  OURIMG   WtUCH    THYROID  EXTRACT  WAS  INJECTED 

wing  Effect  of  Treatment  by  Thyroid  Extract. 


2.  A  male  bonnet  monkey.     In  this  case  the  symptoms 
first  began  two  days  after  thyroidectomy  and  were   well 
marked  by  the  fourteenth  day,  when  treatment  was  com- 
menced by  injections  of  a  solution  of  the  alcoholic  precipi- 
tate  of   thyroid   extract    in    glycerine    and    water.      The 
symptoms  had  disappeared  by  the  twenty-sixth  day.     The 
symptoms    again    returned,    and    although    improvement 
followed  the  use  of  thyroid  extract  death   occurred   after 
several  severe  convulsions  on  the  sixty-ninth  day. 

3.  In   this   experiment   the    symptoms    commenced    as 
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early  as  the  first  day  after  thyroidectomy.  Treatment 
was  commenced  on  the  fifth  day  by  injections  of  a 
solution  of  a  nncleo-albumin  prepared  from  fresh  thyroid 
glands  by  Halliburton's  method  in  a  2  per  cent,  solution 
of  sodium  carbonate.  There  was  some  temporary  improve- 
ment in  the  symptoms,  but  they  returned  in  spite  of 
continued  treatment,  and  death  took  place  on  the  twelfth 
day.  This  experiment,  however,  is  of  doubtful  value,  as 
Hutchison  has  since  maintained  that  a  solution  thus 
prepared  would  not  contain  the  active  secretion  of  the 
gland. 

In  these  three  experiments,  though  the  actual  presence 
of  the  parathyroid  glands  in  the  thyroid  was  not  proved 
by  microscopical  examination,  there  can  be  little  doubt 
that  they  were  removed  with  it.  In  the  two  following 
experiments  the  animals  were  treated  with  thyroid  extract 
for  some  time  before,  as  well  as  after,  the  removal  of  the 
thyroid  gland  along  with  the  parathyroids,  as  ascertained 
by  microscopical  examination. 

4.  A  small  male  bonnet  monkey  was  given  one  minim 
of  thyroid  extract  by  the  mouth  per  diem  for  forty-four 
days  and  then  three  minims  daily  for  the  next  thirty-one 
days,  when  the  thyroid  and  the  parathyroid  glands  were 
removed.  The  same  dose  of  three  minims  was  continued 
after  the  operation.  No  symptoms  at  all  developed  till 
the  forty-second  day  after  the  operation.  On  this  day 
it  was  noticed  that  on  climbing  down  from  the  perch 
the  monkey  fell  part  of  the  way  on  to  the  floor  of  the 
cage  and  was  unable  to  climb  up  again.  It  then  showed 
general  fibrillary  twitching  of  the  muscles  in  all  parts  of 
the  body.  The  arms  were  rigid  owing  to  spasm  of  the 
flexor  muscles,  which  could  be  overcome  without  much 
difficulty,  but  returned  at  once.  The  legs  also  were  flexed 
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at  all  the  joints  except  the  ankle-joints,  which  were 
extended.  There  was  no  subcutaneous  swelling  of  the 
face  or  elsewhere.  The  rectal  temperature  was  100*6°  F. 
A  dose  of  six  minims  of  liquor  thyroidei  was  given,  but 
the  animal  became  worse  and  died  the  same  day. 

5.  A  small  male  bonnet  monkey  was  given  one  minim 
of  thyroid  extract  by  the  mouth  for  forty-four  days ;  the 
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Fig.  9. — Blood  Chart  of  Monkey  after  Thyroidectomy,  showing  Effect  of 
Treatment  by  Thyroid  Extract. 

daily  dose  was  then  increased  to  three  minims  for  the 
next  forty-two  days,  when  the  thyroid  gland  was  removed 
with  the  parathyroid  glands.  The  dose  of  thyroid  extract 
was  continued  as  before.  On  the  eleventh  day  after  the 
operation  there  was  some  loss  of  activity  and  the  lower 
eyelids  were  slightly  swollen.  After  this  there  was 
progressive  loss  of  strength  and  activity,  and  the  eyelids 
and  lips  became  more  swollen.  Spastic  rigidity  of  the 
limbs  developed,  and  on  the  nineteenth  day  after  the 
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operation  the  animal  was  found  lying  dead  at  the  bottom 
of  the  cage.  The  swelling  of  the  face  was  largely  due 
to  the  presence  of  a  fluid  oedema  which  escaped  when  the 
skin  was  incised. 

It  is  thus  evident  that  although  in  some  cases  the 
symptoms  which  follow  thyroidectomy  in  monkeys  dis- 
appear when  the  loss  is  made  good  by  giving  thyroid 
extract,  in  others  there  is  only  an  improvement  and 
death  afterwards  results  with  acute  nervous  symptoms. 
Edmunds  has  also  found  that  under  similar  circumstances 
thyroid  extract  produces  a  marked  benefit  but  does  not 
save  the  life  of  the  animal.  From  these  facts,  and  from 
the  results  of  removal  of  the  parathyroid  glands  in  other 
animals,  it  seems  most  probable  that  the  acute  nervous 
symptoms  in  the  monkey,  such  as  the  fibrillary  twitchings, 
the  spastic  rigidity,  and  perhaps  also  the  tremor  and  con- 
vulsions, are  largely  due  to  loss  of  the  parathyroids,  while 
the  subcutaneous  swelling,  dryness  of  skin,  loss  of  hair, 
subnormal  temperature,  and  changes  in  the  blood  are  due 
to  loss  of  the  thyroid  secretion.  This  conclusion  receives 
further  support  from  the  close  resemblance  of  the  latter 
symptoms  to  those  of  primary  myxcedema  in  man,  which 
we  know  to  be  the  result  of  disease  of  the  thyroid  gland, 
there  being  no  evidence  as  yet  to  show  that  the  para- 
thyroids are  affected  in  this  disease.  If  this  be  the 
correct  explanation  it  is  not  surprising  that  these  par- 
ticular symptoms  are  not  influenced  by  the  thyroid 
extract. 

We  may  summarise  the  main  facts  which  explain  the 
functions  of  the  thyroid  gland  as  follows  :  — 

1.  In  all  cases  of  primary  myx  oedema  and  cretinism 
in  man  there  is  a  destructive  lesion  of  the  thyroid  gland. 
In  the  great  majority  of  cases  this  lesion  is  a  fibrosis 
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with  atrophy  of  the  glandular  epithelium  such  as  necessarily 
diminishes,  if  it  does  not  entirely  suspend,  the  function 
of  the  gland. 

2.  In  all  cases  of  secondary  myxoadema  and  cretinism 
in  man  the  thyroid  gland  has  previously  been  removed  by 
operation  for  disease. 

3.  A  condition  of  myxcedema  can  be  induced  in  certain 
of  the  lower  animals,  especially  in  monkeys,  by  removal 
of  the  thyroid  gland,  and  not  by  any  other  operation  which 
spares  this  gland. 

4.  In    some    lower   animals    the    symptoms   which   are 
induced  by  thyroidectomy  can  be  removed  or  relieved  by 
the  internal  administration  of  thyroid  secretion. 

5.  The  symptoms  of  primary  and  secondary  myxredema 
in  man  can  be  entirely  removed  by  the  internal  administra- 
tion of  thyroid  secretion  obtained  from  one  of  the  lower 
animals,  and  do  not  return  as  'long  as  the  supply  of  the 
secretion  is  adequately  maintained. 

These  facts,  some  of  which  will  be  considered  more 
fully  in  dealing  with  myxoedema  in  man,  conclusively 
prove  that  the  function  of  the  thyroid  gland  is  to 
supply  an  internal  secretion  which  passes  by  the  veins  or 
lymphatics  into  the  general  circulation,  and  is  essential 
for  the  maintenance  of  the  normal  metabolism  of  the 
body,  and  especially  for  that  of  the  central  nervous  and 
cutaneous  systems  in  the  adult  and  of  the  growing  bones 
as  well  in  the  young. 


CHAPTER    II. 
MYX(EDEMA. 


Derivation.  —  /*ufa  =  mucus,  and  oiBrj/jLa  =  a  swelling. 

Synonyms.  —  A  cretinoid  state  supervening  in  adult  life 
in  women  (Gull)  ;  cachexie  pachydermique  (Charcot)  ; 
cachexia  thyroidea,  cachexia  strumipriva  or  thyreopriva 
(Kocher). 

Description.  —  Myxoedema  is  a  term  now  in  general  use 
for  a  collection  of  symptoms  due  to  loss  of  function  of 
the  thyroid  gland  occurring  after  fifteen  years  of  age. 
In  primary  myxoedema  this  loss  of  function,  and  the 
consequent  diminution  of  the  supply  of  thyroidal  secretion 
to  the  blood,  is  in  the  great  majority  of  cases  due  to 
chronic  fibrosis  with  atrophy  of  the  gland.  In  secondary 
myxoadema  or  cachexia  strumipriva  the  symptoms  are 
due  to  removal  of  the  gland  by  operation  for  disease. 
When  myxcedenia  occurs  in  infancy  or  childhood  it  is 
known  as  cretinism  or  infantile  myxoedema. 

History.  —  The  history  of  myxoedema  is  a  short  but  very 
eventful  one.  It  is  only  twenty-seven  years  since  Sir 
William  Gull  first  drew  attention  to  this  condition,  and 
during  this  short  period  all  our  present  knowledge  of  its 
symptoms,  pathology,  and  successful  treatment  has  been 
accumulated.  The  symptoms  of  myxoedema  were  first 
described  by  Sir  William  Gull  in  a  paper  "  On  a  Cretinoid 
State  Supervening  in  Adult  Life  in  Women"  read  before 
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the  Clinical  Society  of  London  in  1873,  in  which  he 
expressed  the  opinion  that  the  condition  was  allied  to 
sporadic  cretinism  previously  described  by  Dr.  H.  Fagge. 
In  1877  Dr.  W.  M.  Ord  recorded  the  clinical  symptoms 
observed  in  five  cases,  the  post-mortem  appearances  de- 
scribed by  Prof.  W.  S.  Greenfield  in  one  of  them,  and 
the  results  of  a  chemical  examination  of  the  swollen 
skin  made  by  Dr.  Cranstoun  Charles.  In  this  paper  the 
condition  of  the  thyroid  gland  was  described,  with  an 
illustration  of  a  microscopical  section  showing  an  advanced 
fibrosis  of  the  gland.  As  an  excess  of  mucin  was  found 
in  the  oedematous  skin,  Dr.  Ord  proposed  the  name 
myxoedema,  which  has  since  then  been  accepted  as  the 
usual  name  for  this  condition.  After  this  various  cases 
were  recorded,  and  Charcot  in  1881  proposed  the  name 
"  cachexie  pachydermique."  The  following  year  J.  L. 
Eeverdin  described  a  peculiar  chain  of  symptoms  which 
he  had  observed  to  follow  total  thyroidectomy  for  goitre. 
The  next  year  a  similar  condition  ensuing  under  the  same 
circumstances  was  described  by  Kocher,  and  named 
"cachexia  strumipriva,"  although  he  considered  it  to  be 
the  result  of  a  chronic  asphyxia,  due  to  injuries  received 
by  the  structures  in  the  neck  during  the  operation,  and 
not  of  the  actual  loss  of  the  thyroid  gland.  Two  months 
later  the  relationship  between  myxcedema  and  cachexia 
strumipriva  was  discussed  by  Reverdin.  Shortly  after  this 
Sir  Felix  Semon,  being  struck  by  the  similarity  of  the 
two  conditions  separately  described  as  myxredema  and 
cachexia  strumipriva,  suggested  that  they  were  identical, 
and  that  the  loss  of  function  of  the  thyroid  gland,  which 
occurred  in  both,  was  the  common  cause  of  the  symptoms 
in  each  of  them.  This  suggestion  led  to  the  appointment 
of  a  special  committee  by  the  Clinical  Society  of  London 
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to  investigate  the  subject  thoroughly.  The  experimental 
part  of  this  inquiry  was  conducted  by  Mr.  Victor  Horsleyr 
who  by  experiments  on  monkeys  and  other  animals 
conclusively  showed  that  cachexia  strumipriva  was  due 
to  loss  of  function,  resulting  from  the  removal  of  the 
thyroid  gland,  alone.  The  report  of  this  committee  also 
contains  a  detailed  account  of  the  symptoms,  morbid 
anatomy,  and  pathological  chemistry  of  myxoedema,  as 
well  as  the  results  of  an  inquiry  into  the  after-effects  of 
both  partial  and  total  removal  of  the  diseased  thyroid 
gland  in  man.  As  a  result  of  this  investigation  the 
committee  found  that  :  (1)  Myxredema  and  cachexia 
strumipriva  are  identical  ;  (2)  sporadic  cretinism  is  myxos- 
dema  occurring  in  childhood  ;  (3)  endemic  cretinism  is 
also  closely  allied  to  myxoadema  :  and  further,  that  while 
these  conditions  are  dependent  on  loss  of  function,  due 
to  removal  or  disease  of  the  thyroid  gland,  the  ultimate 
cause  of  this  loss  of  function  in  ordinary  myxoadema  is 
not  as  yet  explained. 

As  the  causation  of  the  symptoms  was  thus  clearly 
ascertained,  the  next  advances  were  in  the  direction  of 
rational  treatment.  It  was  shown  by  Schiff  that  the 
usual  fatal  effects  of  thyroidectomy  in  dogs  could  be 
avoided  by  previous  transplantation  of  another  thyroid 
gland  into  the  abdomen,  and  by  Von  Eiselsberg  that  the 
same  held  good  in  the  case  of  cats,  provided  the  graft 
became  vascularised  and  so  was  enabled  to  continue  its 
functional  activity.  Quite  independently  in  1890  Horsley 
suggested  thyroid  grafting  as  a  method  of  treating  myxo3- 
dema  in  man.  This  suggestion  was  acted  upon  by 
Bettencourt  and  Serrano,  who  noticed  a  marked  improve- 
ment in  their  patient  commencing  directly  after  the 
operation— an  improvement  which  they  attributed  to 
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absorption  of  the  juice  of  the  implanted  gland.  This 
observation  led  the  writer  early  in  1891  to  suggest 
thyroid  extract  as  a  remedy  for  myxredema,  the  continued 
internal  administration  of  which,  by  hypodermic  injection, 
he  was  soon  afterwards  able  to  prove  was  followed  by  the 
disappearance  of  all  the  symptoms  of  the  disease.  The 
following  year  it  was  shown  by  Howitz  of  Copenhagen 
and  by  Dr.  E.  L.  Fox  and  Dr.  Hector  Mackenzie  in 
England  that  the  same  results  could  be  obtained  by  giving 
the  raw  gland  or  some  preparation  of  it  by  the  mouth. 

ETIOLOGY. 

Exciting  Cause. — In  primary  myxcedema  the  symptoms 
are  due  to  a  loss  of  function  of  the  thyroid  gland, 
which  is  the  result  of  a  slowly  developed  fibrosis.  The 
intensity  of  the  symptoms  varies  according  to  the  degree 
of  fibrosis  and  the  amount  of  atrophy  of  the  glandular 
structure.  The  fibrosis  may  be  primary,  occurring  as  the 
result  of  chronic  inflammation  leading  by  compression 
to  a  secondary  atrophy  of  the  gland-cells,  or  it  may  be 
simply  a  replacement  fibrosis,  secondary  to  a  primary 
atrophy  of  the  epithelial  cells  of  the  gland.  If  the 
former  is  the  true  explanation  of  the  mode  of  develop- 
ment of  the  condition,  we  do  not  know  the  cause  of  the 
chronic  inflammation  any  more  than,  if  the  latter  is 
the  right  supposition,  we  know  to  what  the  atrophy  of 
the  epithelial  cells  is  due. 

ID.  only  a  few  exceptional  cases  has  the  destructive 
lesion  of  the  thyroid  gland  been  traced  to  a  definite  cause. 
Thus  Kohler  has  recorded  two  cases,  in  one  of  which 
syphilis  and  in  the  other  actinomycosis  of  the  thyroid 
gland  led  to  the  development  of  myxosdema.  Neudorfer 
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has  recorded  another  case  in  which  an  adenoma  of  the  right 
lobe  caused  the  disease.  In  each  of  these  cases  appropriate 
treatment  of  the  exciting  cause  was  followed  by  recovery 
of  the  functional  activity  of  the  gland  and  disappearance 
of  the  myxoedema. 

Predisposing  Causes.  Age. — Myxoedema  may  develop  at 
any  age  from  infancy  to  old  age,  but  when  it  develops 
in  childhood  it  presents  special  features  and  is  known  as 
•cretinism.  Here  I  propose  to  deal  only  with  cases 
occurring  after  the  age  of  fifteen,  leaving  cases  of 
cretinism  to  be  dealt  with  separately.  The  following 
table,  compiled  from  312  cases  in  which  the  age  at 
which  the  symptoms  were  first  noticed  has  been  ascer- 
tained, shows  the  relative  frequency  of  onset  in  each 
succeeding  period  of  five  years  from  fifteen  to  sixty  :— 

TABLE   SHOWING   AGE    OF   ONSET. 


Males. 

Females. 

Total. 

Between  15  and  20  . 

1 

8 

9 

„    20    25  . 

1 

22 

23 

25    30  . 

4 

21 

25 

30    35  . 

0 

32 

32 

„    35    40  . 

8 

46 

54 

40    45  . 

7 

52 

59 

45    50  . 

6 

35 

41 

50    55  . 

4 

25 

29 

55    60  . 

2 

26 

28 

„'   60  „  70  . 

0 

10 

10 

70  „  80  . 

1 

1 

2 

Total  . 

34 

278 

312 

From  this  table  it  is  evident  that  in  women  myxoedema 
may  develop  at  any  time  of  life  from  fifteen  to  seventy. 
From  fifteen  to  forty-five  there  is  an  increasing  number 
of  cases  in  each  succeeding  period  of  five  years,  after 
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which  the  numbers  diminish.  More  than  half  of  the 
cases  occur  between  thirty  and  fifty.  On  comparing  the 
different  periods  we  find  that  the  disease  develops  most 
frequently  between  thirty-five  and  forty-five,  and  more 
frequently  during  the  five  years  following  the  fortieth 
year  than  in  the  five  years  which  precede  it.  Thus  it 
is  evident  that  between  thirty-five  and  forty-five,  and 
especially'  during  the  latter  half  of  thisj  period,  a  woman 
is  more  liable  to  myxrederna  than  at  any  other  time  of 
her  life.  In  nearly  two-thirds  of  the  cases  in  men  the 
symptoms  first  appeared  between  thirty-five  and  fifty,  so 
that  this  is  the  period  of  life  during  which  the  disease 
is  most  likely  to  develop  in  a  man. 

Sex. — Myxredema  is  much  more  often  met  with  in 
women  than  in  men.  In  425  cases  of  which  I  have 
been  able  to  ascertain  the  sex,  370  were  women  and  only 
55  men.  These  figures  show  tha,t  the  disease  occurs 
nearly  seven  times  as  frequently  in  women  as  in  men. 

Heredity. — In  some  families  a  distinct  predisposition 
to  diseases  of  the  thyroid  gland  has  been  found  to  exist. 
Thus  myxoedema  occasionally  develops  in  two  or  more 
members  of  the  same  family,  or  other  forms  of  thyroidal 
disease  may  occur  among  near  relations.  In  several 
instances  two  and  even  three  sisters,  or  a  brother  and 
sister,  have  suffered  from  myxoadema.  It  may  appear 
in  a  mother  and  daughter,  or  an  aunt  or  cousin  of  the 
patient  may  be  affected.  Myxoadema  may  be  present  in 
one  member  of  a  family  while  another  shows  symptoms 
of  exophthalmic  goitre;  such  an  association,  however,  is 
rare  and  may  be  accidental.  Tuberculosis  and  functional 
diseases  of  the  nervous  system  have  been  found  to  occur 
more  frequently  than  other  diseases  among  relations  of 
myxoedematous  persons.  Such  an  association  occurs  in 
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so   many  families  that   any    special    predisposition   from 
this  cause  must  be  very  slight  if  it  exists  at  all. 

Locality. — The  distribution  of  myxoadema  is  somewhat 
peculiar,  as  it  appears  to  be  decidedly  more  prevalent  in 
some  places  than  in  others,  the  reasons  for  which  are  not 
as  yet  ascertained.  Speaking  generally,  it  is  a  disease 
of  cold  and  temperate  climates.  It  is  rare  in  the  tropics 
even  among  Europeans,  and  I  know  of  no  case  which 
has  been  observed  in  any  of  the  coloured  races.  It  is 
more  frequent  in  Europe  than  in  any  other  continent, 
and  more  cases  have  been  recorded  in  Great  Britain, 
where  the  disease  was  first  described,  than  in  any  other 
country.  Although  myxoedema  occurs  in  all  parts  of 
England,  it  is  more  frequently  seen  in  the  north  than 
in  the  south.  Thus  on  the  banks  of  the  Tyne,  in  the 
towns  of  Newcastle,  Gateshead,  Felling,  and  South  Shields, 
with  an  aggregate  population  of  368,000,  within  three 
years  I  either  saw  or  received  .information  of  twenty- 
nine  cases.  In  some  Scotch  towns  the  disease  is  rather 
more  frequently  seen,  as  in  1893  Dr.  Bramwell  stated 
there  were  some  twenty-five  or  thirty  cases  of  myxoedema 
and  cretinism  living  in  Edinburgh,  and  Dr.  Stalker  knew 
of  at  least  twenty-one  cases  in  Dundee.  The  disease  is 
uncommon  in  France,  though  eleven  cases  were  recorded 
by  Morvan  in  Lower  Brittany.  It  is  rare  in  Germany 
and  Norway.  In  Australia  it  is  not  very  uncommon,  and 
as  many  as  nineteen  cases  were  recorded  in  one  number 
of  the  Australasian  Medical  Gazette  in  1894.  It  is  well 
known  in  America,  but  appears  to  be  less  frequently 
seen  there  than  in  Europe.  Isolated  cases  have  been 
recorded  as  occurring  in  India,  Thibet,  and  Cape  Colony. 

Personal     Antecedents. — Neither     social     position     nor 
domestic  circumstances  appear  to  have  any  influence   on 
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the  development  of  myxoedema.  In  fibrosis  of  other 
organs  alcohol  and  syphilis  are  often  etiological  factors, 
but  they  do  not^ppear  to  produce  the  thyroidal  fibrosis 
of  myxosdema.  In  some  cases  the  onset  of  myxosdema 
is  preceded  by  a  temporary  attack  of  exophthalmic  goitre. 
In  such  cases  it  seems  as  if  the  process  of  involution  of 
the  hypertrophied  thyroid  gland,  which  is  a  natural 
method  of  recovery  in  exophthalmic  goitre,  had  proceeded 
too  far,  leading  to  an  atrophic  fibrosis  of  the  gland  with 
myxoadema.^  This  question  will  be  considered  further  in 
dealing  with  symptoms  and  pathology  of  exophthalmic 
goitre,  but  there  is  distinct  evidence  to  show  that  after 
an  attack  of  exophthalmic  goitre  a  predisposition  to 
myxredema  may  remain.  Excessive  child-bearing  seems 
to  be  another  predisposing  cause,  as  the  majority  of  cases 
occur  in  women  who  have  borne  children.  Hun  and 
Prudden  found  that  out  of  113  cases  occurring  in  women, 
82  were  married,  14  single,  and  in  17  information  on 
this  point  could  not  be  obtained.  Of  64  of  these  cases, 
in  which  the  size  of  the  family  was  ascertained,  only 
4  women  had  borne  no  children,  while  among  the  re- 
maining 60  there  had  been  300  births  and  29  miscarriages, 
or  an  average  of  5-5  pregnancies  each. 

Excessive  uterine  haemorrhage  is  a  frequent  antecedent 
to  myxoadema  :  however,  it  is  probably  an  early  symptom 
of  the  disease  itself  rather  than  a  predisposing  cause. 

SYMPTOMS. 

Onset, — The  onset  of  the  symptoms  of  myxoadema  is 
generally  so  gradual  that  it  may  be  difficult  to  fix  the 
actual  time  at  which  the  disease  has  first  commenced. 
In  some  cases  a  careful  inquiry  will  show  that  slight 
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symptoms  have  existed  for  months  or  even  years  before 
they  have  become  sufficiently  prominent  to  attract  the 
attention  of  either  the  patient  or  her  friends.  Quite 
recently  I  have  seen  an  example  of  this  in  a  patient  who 
was  sent  to  me  by  her  medical  attendant  for  an  opinion, 
as  she  was  thought  to  be  suffering  from  Bright's  disease. 
She  showed  slight  but  distinct  symptoms  of  myxosdema, 
some  of  which  had  apparently  been  present  for  ten 
years.  Sometimes  a  facial  diagnosis  can  be  made  before 
the  patient  is  aware  of  being  out  of  health,  as  in  the 
case  of  a  woman  who  brought  her  daughter  to  me  at 
the  Newcastle  Infirmary  for  advice  and  whose  appear- 
ance suggested  that  she  was  myxoedematous  (vide  Fig.  10). 
At  first  she  stated  that  she  felt  quite  well,  but  on  further 
inquiry  it  was  found  that,  in  addition  to  the  facial  appear- 
ance, there  was  increased  sensitiveness  to  cold,  slight  loss 
of  memory,  and  subjective  visual  and  auditory  sensations- 
symptoms  to  which  she  herself  had  attached  no  import- 
ance. Occasionally  the  symptoms  develop  more  rapidly, 
and  become  well  marked  in  the  course  of  a  few  days  or 
weeks,  so  that  the  nature  of  the  disease  may  be  clearly 
recognised  within  quite  a  short  period  of  the  onset.  This 
rapid  development  occurs  more  frequently  in  young  adults 
than  in  those  who  have  reached  middle  age. 

During  the  early  stages  of  the  disease  a  gradually  in- 
creasing langour  is  often  felt,  so  that  daily  occupations, 
formerly  carried  on  without  fatigue,  become  a  burden. 
Energetic  persons  struggle  against  this,  but  find  that 
more  time  and  greater  effort  are  required  than  formerly 
to  accomplish  the  ordinary  duties  of  daily  life.  Sensitive- 
ness to  cold  may  be  increased,  and  this,  combined  with 
the  lassitude,  leads  in  many  cases  to  the  adoption  of 
an  indoor  life  of  mental  and  bodily  inactivity.  Frontal 


FIG.  10.— SLIGHT  EAELY  CASE  OF  MYXOSDEMA,  AGED  43 
WITH  WRINKLING  OF  SKIN  OF  FOREHEAD,  YELLOW  COM- 
PLEXION, PINK  FLUSH,  SWELLING  OF  EYELIDS,  AND  Loss 
OF  HAIR. 


FIG.  11. — CASE  OF  SLIGHT  MYXCEDEMA,  AGEDi463,  OF  TEN 
YEARS'  DURATION,  ARRESTED  AT  AN  EARLY  STAGE, 
WITH  SUBCUTANEOUS  SWELLING,  WRINKLING  OF 
SKIN,  YELLOWISH  COMPLEXION,  PINK  FLUSH,  AND 
Loss  OF  HAIR. 
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headache  is  an  early  symptom  in  some  cases.  The 
gradual  development  of  the  myxoedematous  swelling  in 
the  subcutaneous  tissues  leads  to  a  gradual  change  in 
appearance,  which  is  more  apt  to  attract  the  attention 
of  those  who  have  not  seen  the  patient  for  some 
time  than  of  those  who  see  her  frequently.  At  first 
there  is  only  slight  general  fulness  of  the  face,  most 
marked  in  the  eyelids  and  beneath  the  chin.  The  skin 
may  become  yellowish  in  colour,  as  if  sunburnt,  before 
the  swelling  is  at  all  distinct.  At  this  stage  there  is 
generally  a  red  flush  in  the  centre  of  the  cheek,  the 
transverse  wrinkling  of  the  forehead  may  already  be  a 
marked  feature  and  the  skin  rather  dry.  These  changes, 
being  accompanied  by  a  general  increase  of  size  and 
weight,  are  sometimes  wrongly  attributed  to  ordinary 
obesity.  In  these  early  stages  diagnosis  is  sometimes 
difficult,  as  many  of  the  more  marked  symptoms,  which 
we  are  accustomed  to  see  when  the  disease  is  more 
advanced,  may  be  entirely  absent.  Thus  in  some  cases 
the  skin  may  still  perspire  after  exertion,  the  temperature 
may  be  normal,  and  there  may  be  no  excessive  loss  of 
hair,  while  in  others  dryness  of  the  skin  appears  at 
quite  an  early  stage.  The  signs  of  early  myxoedema 
will,  however,  be  further  considered  in  discussing  the 
diagnosis  of  the  disease.  In  a  certain  number  of  cases 
the  disease  appears  to  become  arrested  at  this  early 
stage,  for  a  longer  or  shorter  period,  as  in  the  case 
already  mentioned  where  the  symptoms  though  slight  had 
already  been  present  for  some  ten  years  (vide  Fig.  11). 
In  most  cases,  however,  the  disease,  if  untreated,  gradually 
reaches  the  stage  of  full  development.  The  changes  in 
appearance  which  take  place  during  the  progress  of  the 
disease  are  well  illustrated  by  Figs.  12,  13,  14,  15,  taken 
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at  different  periods,  before  and  after  treatment,  from  a 
patient  who  was  placed  nnder  my  care  by  Dr.  James 
Angus.  For  the  first  two  of  these  photographs  I  am 
indebted  to  my  colleague,  Dr.  T.  Oliver,  under  whose 
care  the  patient  was  during  the  earlier  part  of  her 
illness.  When  the  disease  is  fully  developed  the 
symptoms  are  quite  characteristic  and  will  now  be  con- 
sidered in  detail. 

Solid  (Edema. — The  most  striking  symptom  of  my x oedema, 
from  which  the  disease  takes  its  name,  is  the  characteristic 
solid  oadema  of  the  subcutaneous  tissues.  This  swelling, 
which  may  be  slight  in  the  early  stages,  is  a  prominent 
feature  in  more  advanced  cases,  and  though  present  all 
over  the  body  it  is  most  apparent  wherever  the  sub- 
cutaneous tissues  are  loose.  Thus  there  may  be  marked 
swelling  of  the  face  and  of  the  backs  of  the  hands,  and 
but  little  of  the  palms  or  scalp  where  the  skin  is  more 
firmly  fixed  to  the  structures  which  lie  beneath  it.  The 
swelling  may  somewhat  resemble  in  appearance  that  caused 
by  fluid  oedema  or  subcutaneous  fat,  for  each  of  which  it 
is  sometimes  mistaken.  Thus  the  patient  shown  in  Fig.  16 
at  first  sight  looked  like  a  very  fat  woman,  and  it  was 
only  on  careful  examination  that  a  considerable  amount 
of  the  swelling  was  found  to  be  really  myxoedematous. 
It  is  said  that  some  of  the  fat  women  in  side-shows  are 
really  examples  of  myxoedema  of  this  type.  On  palpation, 
however,  the  swelling  feels  softer  and  more  elastic  than 
fat,  and,  unlike  ordinary  cedema,  it  does  not  pit  on  pressure 
nor  does  any  fluid  exude  if  the  skin  is  pricked.  The 
movements  of  the  limbs  are  often  impeded  by  the  swelling 
round  the  joints,  thus  a  difficulty  is  experienced  in  bringing 
the  hand  up  to  the  back  of  the  neck  to  fasten  the  collar 
or  in  stooping  to  lace  the  boots.  The  power  of  executing 
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fine  movements  with  the  fingers,  such  as  are  required  in 
sewing,  may  be  lost.  The  general  solid  oedema  adds  con- 
siderably to  the  weight  of  the  body,  the  increase  amounting 
to  as  much  as  one  or  even  two  stones  in  some  cases.  The 
most  notable  change  produced  by  the  swelling  is  in  the 
facial  appearance.  The  natural  outlines  of  the  face  are 
gradually  lost,  while  the  expression  becomes  stolid  and 
fixed ;  so  great,  indeed,  may  be  the  change  in  advanced 
cases  that  recognition  by  friends  has  sometimes  proved 
•difficult  (vide  Figs.  12  to  18).  As  a  result  of  these  changes 
many  cases  of  myxosdema  come  to  resemble  each  other 
to  a  remarkable  extent.  The  upper  and  lower  eyelids 
are  swollen  and  the  skin  wrinkled,  the  supra-orbital  fossa 
being  often  filled  by  the  myxcedematous  swelling,  while 
the  skin  just  below  the  lower  lid  is  baggy  and  translucent 
from  the  swelling  beneath  it  (Figs.  14,  17).  As  a  result 
of  the  swelling  there  is  frequently  some  drooping  of  the 
upper  eyelid,  which  is  compensated  for  by  an  instinctive 
elevation  of  the  eyebrows  by  tonic  contraction  of  the 
occipito-frontalis  muscle.  This  contraction  causes  a  trans- 
verse wrinkling  of  the  forehead  which  is  often  visible  in 
•early  stages  and  is  usually  a  well-marked  feature  in  ad- 
vanced cases  :  in  the  former  the  transverse  wrinkle  may 
be  interrupted  in  the  centre  by  vertical  wrinkles  running 
up  from  the  root  of  the  nose  ;  in  the  latter,  however,  they 
generally  extend  right  across  the  forehead.  In  one  of  my 
own  cases  there  were  small  deposits  of  golden  yellow 
fat  beneath  the  exposed  portions  of  the  orbital  conjunctiva 
on  each  side  of  the  cornea  ;  this,  however,  is  uncommon. 
The  nose  becomes  thick  and  swollen,  but  there  is  no  real 
increase  in  size  in  the  actual  structure  of  the  nose  such 
as  is  seen  in  acromegaly.  The  cheeks  are  full  and  rounded 
and  may  even  be  slightly  pendulous,  while  the  centre  of 


42  DISEASES   OF  THE   THYROID   GLAND. 

each  is  occupied  by  a  circumscribed  red  flush,  which  varies 
considerably  in  size  and  intensity  in  different  cases  and 
may  even  extend  across  the  nose.  The  lips  are  thick  and 
are  often  everted  as  well.  There  is  generally  considerable 
swelling  of  the  subcutaneous  tissues  just  beneath  the  chin, 
and  the  circumference  of  the  neck  may  be  so  much  in- 
creased that  a  larger  size  of  collar  becomes  necessary. 
The  supra-clavicular  fossae  are  partly  filled  up  by  the 
swelling,  which  rarely  approaches  in  thickness  the  prominent 
masses  which  are  so  often  present  in  this  situation  in 
infantile  myxoedema.  The  swelling  is  fairly  uniform  over 
the  trunk  and  limbs,  but  is  most  noticeable  in  the  hands 
and  feet.  In  the  hand  it  is  most  marked  over  the  back 
where  the  skin  is  loose,  being  less  distinct  on  the  palmar 
surface.  It  obliterates  the  normal  features  of  the  hand, 
making  it  broad  and  "  spade-like  "  in  appearance.  Similar 
changes  are  seen  in  the  feet.  This  enlargement  of  the 
extremities  may  necessitate  the  use  of  gloves  and  boots- 
of  a  larger  size  than  usual.  In  advanced  cases  with  cardiac 
failure  the  size  of  the  feet  may  be  still  further  increased 
by  the  presence  of  watery  oadema  ;  the  amount  of  enlarge- 
ment due  to  this  can  be  roughly  estimated  by  the  readiness 
with  which  the  swelling  pits  on  pressure.  The  external 
genital  organs  may  be  swollen  or  of  normal  size. 

The  Thyroid  Gland. — In  many  cases  the  thyroid  gland 
cannot  be  felt  at  all,  especially  if  there  is  much  swelling 
of  the  subcutaneous  tissues  in  the  front  of  the  neck.  Even 
after  the  swelling  has  been  removed  by  treatment  it  may 
still  be  difficult  to  determine  the  size  of  the  gland.  If 
under  these  circumstances  the  gland  still  cannot  be  felt 
it  is  most  probably  diminished  in  size.  When  the  gland 
can  be  detected,  it  is  in  the  majority  of  cases  found  to  be 
smaller  than  in  health.  The  diminution  in  size  can  perhaps- 
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be  most  easily  appreciated  by  passing  the  finger  up  and 
down  over  the  front  of  the  trachea  and  the  isthmus  of 
the  gland,  or  by  making  the  patient  swallow  a  mouthful 
of  water  while  the  finger  is  pressed  in  over  the  second, 
third,  and  fourth  rings  of  the  trachea,  over  which  the 
isthmus  usually  lies.  By  this  means,  when  the  upper  rings 
of  the  trachea  can  be  made  out,  it  is  in  many  cases  quite 
possible  to  determine  that  the  isthmus  is  much  diminished 
in  thickness.  In  a  few  cases  enlargement  of  the  thyroid 
gland  has  been  observed.  I  have  only  seen  one  such 
case  myself,  and  in  it  the  symptoms  of  myxcedema  were 
slight  and  the  enlargement  of  the  gland  only  moderate. 
In  a  small  number  of  cases  a  definite  goitre  has  been 
present. 

Cutaneous  System.  Skin. — The  skin  and  its  appendages 
are  almost  always  affected  in  early  cases  of  myxoadema, 
while  in  advanced  cases  they  become  profoundly  altered. 
The  skin  gradually  becomes  dry  and  rough  owing  to  great 
diminution  or  arrest  of  secretion  of  the  sebaceous  and  sweat 
glands,  and  although  at  first  it  may  still  be  moist  at 
times  it  afterwards  becomes  constantly  dry  and  cold.  The 
superficial  layers  of  the  epidermis  are  continually  being 
shed  as  a  fine  white  powder.  This  is  often  noticed  by 
patients  wearing  black  stockings,  who  complain  that  when 
the  stockings  are  taken  off  at  night  they  look  as  if  flour 
had  been  dusted  into  them.  The  skin  of  the  face  is  often 
yellowish  in  colour,  but  in  some  cases  it  is  white  like 
alabaster,  while  the  centre  of  each  cheek  is  occupied  by 
a  pink  flush  due  to  dilatation  of  the  small  veins  in  the 
skin.  The  yellow  coloration  is  very  marked  in  some 
cases,  and,  combined  with  the  pink  flush  in  the  centre 
of  each  cheek,  gives  a  complexion  not  unlike  that  of  a 
sunburnt  country-woman  with  rosy  cheeks  who  has  been 
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accustomed  to  work  in  the  fields.  I  have  known  the 
yellowness  of  the  skin  to  be  attributed  to  jaundice  by 
the  patient's  friends,  from  which,  however,  it  is  readily 
distinguished  by  its  limited  distribution  and  by  the  absence 
of  yellow  colour  from  the  orbital  conjunctiva.  The  skin 
over  the  back  in  some  advanced  cases  is  dry  and  scaly 
and  may  even  resemble  a  condition  of  ichthyosis.  These 
characters  are  often  very  marked  over  the  extensor  aspect 
of  the  knees  and  elbows.  The  peculiar  wrinkling  of  the 
skin  which  is  often  present  on  the  backs  of  the  hands 
and  fingers  is  shown  in  Fig.  19.  The  skin  of  the  palms 
and  soles  is  dry  and  rough  and  not  infrequently  cracked. 
Both  hands  and  feet  feel  cold  to  the  touch.  Sensible 
perspiration,  which  may  still  be  present  in  early  cases, 
gradually  diminishes  as  the  disease  progresses  ;  it  finally 
disappears  in  advanced  cases  and  may  be  entirely  absent 
for  several  years.  Insensible  perspiration  is  also  greatly 
diminished,  only  some  40  to  60  per  cent,  of  the  normal 
amount  of  water  being  discharged  from  the  skin  as  aqueous 
vapour.  Sebaceous  secretion  also  gradually  dries  up  in  a 
similar  manner.  Warts  and  pigmented  moles  occur  on 
various  parts  of  the  skin  in  a  considerable  number  of  cases. 

Hair. — The  hair  of  the  head  becomes  thin  and  scanty 
in  nearly  all  cases.  In  some  the  head  is  almost  com- 
pletely bald  ;  the  skin  of  the  scalp  then  becomes  dry, 
brown,  and  scaly,  the  superficial  layer  of  dried  epidermis 
being  cracked  from  front  to  back  and  from  side  to  side 
as  in  Fig.  14.  The  hair  which  is  not  shed  becomes  fine 
in  texture,  soft  to  the  touch,  and  is  sometimes  curly. 
The  hair  of  the  face,  eyebrows,  eyelashes,  axillae,  and 
pubes  is  often  scanty  or  it  may  disappear  altogether. 

Nails. — The  nails  are  often  cracked,  grooved,  and  dis- 
coloured. 
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Teeth. — The  teeth  are  frequently  brittle  and  carious 
and  in  a  considerable  number  of  cases  only  a  few  remain. 

Mucous  Membranes. — The  mucous  membranes  are  pale 
and  opaque  and  may  be  swollen  like  the  skin.  The 
mucous  membrane  of  the  lips  is  often  swollen,  dry,  and 
purplish  in  colour.  The  dryness  of  the  mucous  membrane 
is  most  obvious  in  the  mouth  and  nose.  In  some  cases 
there  is  a  flow  of  saliva  from  the  mouth  during  sleep. 
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Fig.  20. — Temperature  cbart  of  case  of  myxoedema  shown  in  Fig.  14,  showing  subnormal  temperature 
before  treatment  and  rise  of  temperature  after  treatment. 

Temperature. — In  early  cases  of  myxoedema  patients 
often  make  no  complaint  of  feeling  cold  and  the  tempera- 
ture may  remain  normal.  In  more  advanced  stages  they 
generally  feel  the  cold  much  more  acutely  than  they  did 
formerly,  and  complain  that  they  can  never  get  warm 
during  the  cold  weather.  In  winter  such  patients  like 
to  spend  most  of  the  day  sitting  well  wrapped  up  by  a 
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warm  fireside,  and  require  very  warm  beds  at  night. 
In  warm  weather  they  feel  much  better.  The  skin, 
especially  of  the  extremities,  feels  cold  to  the  touch. 
The  temperature  in  fully  developed  cases  is  almost  con- 
tinuously one,  two,  or  three  degrees  below  normal,  as  is 
shown  in  Fig.  20  in  the  portion  of  the  temperature  chart 
taken  before  treatment  was  commenced.  In  some  cases 
the  temperature  may  be  only  from  93°  to  95°  F.,  and 
cases  have  been  observed  in  which  it  fell  to  77°  and 
even  as  low  as  66°  shortly  before  death.  It  is  important 
to  bear  in  mind  that  in  such  cases  a  rise  of  temperature 
to  98°  or  99°,  occurring  independently  of  treatment  by 
thyroid  extract,  is  a  sign  of  fever,  equivalent  to  a  rise 
to  several  degrees  above  normal  in  a  healthy  person,  and 
may  therefore  indicate  the  onset  of  some  febrile  complica- 
tion such  as  tuberculosis. 

Nervous  System. — We  have  already  seen  in  the  experi- 
mental myxoedema  of  lower  animals  how  prominent 
nervous  symptoms  become  when  thyroidal  secretion  is  no 
longer  formed,  but  that  some  of  them  may  be  due  to 
the  loss  of  the  parathyroids  rather  than  to  the  absence 
of  the  thyroid  gland  alone.  In  the  myxoedema  resulting 
from  a  slowly  developing  thyroidal  fibrosis,  which  we 
are  now  considering,  the  nervous  symptoms  are  less 
acute  and  take  a  secondary  position  in  many  cases  to 
the  general  symptoms  which  have  just  been  described. 
In  almost  all  cases,  however,  we  find  some  marked 
functional  derangement  of  the  central  nervous  system 
which  can  be  removed  by  treatment,  and  in  a  few  cases 
of  long  duration  signs  of  more  serious  structural  changes 
which  are  permanent.  The  main  characteristic  is  a 
general  slowness  in  execution  of  all  functions  of  the 
nervous  system. 
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Mental  Symptoms. — Marked  intellectual  changes  occur 
in  many  cases  in  which  no  signs  of  insanity  are  present, 
and  in  almost  every  case  some  change  in  the  mental 
condition  can  be  detected.  These  changes  are  characterised 
by  slowness  in  comprehending  new  subjects,  in  thinking- 
arid  in  carrying  out  any  new  project.  Abnormal  per- 
sistence in  one  line  of  thought  or  action  occurs  in  about 
one-fourth  of  the  cases,  who  dawdle  a  long  time  over 
ordinary  daily  duties  such  as  dressing  in  the  morning. 
The  memory  is  usually  deficient  for  recent  events,  while 
there  may  be  a  clear  recollection  of  those  which  occurred 
before  the  commencement  of  the  disease.  The  temper 
is  usually  placid  and  equable,  though  some  patients  are 
very  irritable,  and  even  those  who  as  a  rule  are  good- 
tempered  are  liable  to  occasional  outbursts  of  irritability, 
if  annoyed  by  any  unusual  occurrence.  The  fixed  facial 
expression  frequently  conceals  emotions  which  would  other- 
wise be  apparent.  The  alteration  in  personal  appearance 
is  often  acutely  felt,  and  renders  many  patients  shy  and 
unwilling  to  be  seen  by  strangers  ;  others,  again,  have 
a  morbid  dread  of  crossing  open  spaces.  As  a  result  of 
these  tendencies,  most  myxredematous  persons  are  fond 
of  staying  at  home  and  rarely  leave  the  house  unless 
obliged  to  do  so.  Drowsiness  during  the  day  is  common, 
and  sleep  at  night  is  usually  sound,  though  in  some 
cases  it  is  disturbed  by  disagreeable  dreams  and  sensa- 
tions. Hallucinations  frequently  occur  in  advanced  cases 
and  are  not  at  all  uncommon  in  quite  early  ones  ;  in 
the  latter  they  are  generally  indistinct.  Thus  these 
patients  often  see  some  ill-defined  object  moving  rapidly 
across  the  floor,  like  a  rat  or  cat  indistinctly  seen  in  the 
dusk,  without  being  able  to  state  exactly  what  it  was  ; 
or  they  may  hear  a  noise  as  of  the  door  opening  behind 
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them.  In  the  more  advanced  stages  the  hallucinations  of 
sight  and  hearing  may  be  remarkably  clear  and  distinct :  a 
well-known  friend  or  an  animal  is  seen  or  a  familiar 
voice  is  heard.  For  example,  one  of  my  patients  (vide 
Fig.  16)  told  me  that  her  father,  daring  the  latter  part 
of  his  life,  had  been  in  the  habit  of  coming  to  see  her  in 
the  morning  before  she  got  up.  After  his  death  she 
distinctly  saw  him  on  several  occasions  walk  into  the 
room  and  sit  down  beside  her  bed,  and  on  one  occasion 
she  heard  him  say  quite  clearly,  "A —  -  ninny,  you  are 
getting  too  fat." 

Insanity. — Insanity  occurs  in  a  certain  number  of  advanced 
cases  of  myxcedema  which  have  not  been  treated.  A  few 
years  ago  such  cases  were  to  be  found  in  many  of  our 
large  asylums,  but  now,  owing  to  proper  treatment  being 
adopted  early,  they  are  less  frequently  seen.  Myxcedema 
may  of  course  develop  in  the  insane,  but  such  cases 
of  primary  insanity  must  be  carefully  distinguished  from 
the  cases  in  which  the  insanity  is  secondary  to  the 
myxo3dema,  with  which  we  are  now  dealing.  In  some 
cases  the  peculiar  mental  and  intellectual  changes,  which 
have  just  been  described  as  occurring  in  many  cases 
of  myx oedema,  gradually  become  more  profound  till  the 
patient  is  actually  insane.  Such  cases  may  develop  either 
acute  or  chronic  mania,  melancholia,  or  dementia.  The 
natural  shyness  and  tendency  to  shun  observation,  on 
account  of  the  altered  appearance,  may  pass  into  a 
condition  of  suspicion  or  into  the  delirium  of  suspicion. 
The  mental  weakness  gradually  increases,  and  there 
may  be  occasional  outbursts  of  violence  until  finally 
dementia  is  developed,  often  in  conjunction  with  great 
physical  weakness.  In  some  cases  doubt,  irritability,  and 
exalted  ideas  may  occur  in  addition,  and  in  the  late 
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stages  convulsions  ending  in  coma  and  death  are  not 
infrequent. 

Motor  Symptoms. — Voluntary  movements  are  executed 
slowly  and  deliberately.  The  range  of  movement  of 
the  joints  may  also  be  limited,  as  already  mentioned,  by 
the  swelling  of  the  subcutaneous  tissues  surrounding 
them.  The  gait  is  consequently  slow  and  leisurely. 
The  speech  is  also  slow,  and  the  voice  is  often  thick  and 
monotonous,  the  power  of  singing  being  lost.  This  change 
in  the  character  of  the  voice  is,  however,  chiefly  to  be 
attributed  to  the  thickness  of  the  lips  and  the  swelling 
of  the  tongue,  uvula,  and  soft  palate.  Some  write  slowly, 
but,  provided  the  education  is  good  and  plenty  of  time 
is  allowed,  clearly  expressed  letters  of  considerable  length 
can  be  written.  General  muscular  weakness  is  a  common 
symptom,  and  in  advanced  cases  it  may  be  all  the  more 
marked  owing  to  prolonged  inactivity.  The  weakness 
affects  chiefly  the  muscles  of  the  limbs  and  neck  ;  the 
latter  may  be  so  weak  in  some  advanced  cases  that  the 
head  falls  forward  till  the  chin  rests  upon  the  sternum. 
Some  complain  that  the  knees  occasionally  give  way 
suddenly.  Actual  paralysis  only  occurs  as  a  complication, 
and  contractures  of  the  limbs,  such  as  are  seen  in  monkeys 
after  thyroidectomy,  rarely  if  ever  occur  in  primary 
myxoadema.  Incoordination  occurs  not  infrequently 
and  has  in  some  cases  been  the  cause  of  injuries  in  con- 
sequence of  falls. 

Sensory  Symptoms. — Subjective  sensations  affecting  either 
general  or  special  senses  are  common.  A  feeling  of  cold- 
ness or  chilliness,  due  to  the  subnormal  temperature  of 
the  body,  is  most  frequently  complained  of,  especially  in 
cold  weather.  Frontal  and  occipital  headaches  often 
occur,  and  neuralgic  pains,  or  sensations  of  pricking, 
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numbness,  and  the  like,  are  felt  in  various  parts  of  the 
body.  Attacks  of  vertigo  and  tinnitus  are  not  uncommon.. 
Tactile  sensation  is  diminished  in  some  cases  ;  in  many, 
however,  it  is  unaffected.  Sensation  to  heat  and  cold 
may  be  unaltered  or  there  may  be  an  increased  sensitive- 
ness to  cold.  Retardation  of  sensory  impulses  has  been 
observed  in  a  good  many  cases,  but  the  slowness  in  response 
is  no  doubt  partly  to  be  attributed  to  the  hebetude  of 
the  patient. 

Special  Senses. — Sight  is  impaired  in  about  half  of 
the  cases,  but  in  many  this  impairment  is  due  to  causes 
unconnected  with  myxcedema.  The  committee  of  the 
Clinical  Society  determined  that  in  a  small  proportion  of 
cases  a  general  diminution  in  acuteness  of  vision  and 
watering  of  the  eyes  were  to  be  attributed  to  the  disease, 
In  some  cases  limitation  of  the  field  of  vision  has  been 
observed,  and  in  a  few,  atrophy  of  the  optic  nerve,  and 
redema  of  the  retina.  Hearing  also  is  diminished  in  some 
50  per  cent,  of  the  cases.  There  may  be  deafness  of 
one  or  both  ears,  which  in  the  majority  of  the  cases  is 
to  be  attributed  to  the  myxosdema.  I  have  seen  one 
interesting  case  of  advanced  myxosdema  with  Dr.  Dal^liesh 
in  which  deafness  had  been  almost  complete  but  had 
disappeared  suddenly  during  treatment  by  thyroid  extract. 
Taste  and  smell  are  impaired  in  about  one-third  of  the 
cases.  Sexual  feeling  may  be  diminished  in  both  sexes  ; 
but  one  case  has  been  recorded  in  which  a  man  with 
well-marked  myxoedema  married  and  became  the  father 
of  two  children.  Myxoedematous  women  rarely  become 
pregnant. 

Reflexes. — The  superficial  reflexes  may  be  diminished, 
but  they  are  rarely  absent.  The  myotatic  irritability, 
as  shown  by  the  tendon  reflexes,  as  a  rule  is  unaltered, 
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though  in  some  cases  it  is  diminished  and  in  others 
increased.  I  have  seen  two  cases— one  with  Dr.  J.  Blood 
of  Birkenhead,  and  the  other  with  my  father,  Dr.  William 
Murray — in  which  the  knee-jerks  were  exaggerated  and 
there  was  slight  ankle-clonus  associated  with  difficulty 
in  walking.  This  was  evidently  due  to  lateral  sclerosis, 
which  was  probably  an  accidental  complication  rather 
than  a  result  of  myxoedema. 

Circulatory  System.  Heart.— in  a  large  number  of  cases 
and  especially  when  the  symptoms  are  slight  the  heart 
is  normal.  In  cases  of  long  duration,  in  which  the 
symptoms  of  myxoadema  are  advanced,  there  may  be 
palpitation,  dyspnoea  on  exertion,  and  attacks  of  syncope. 
In  a  case  I  saw  with  Dr.  H.  Walker  of  Newcastle  the 
syncopal  attacks  were  so  severe  that  they  would  probably 
have  proved  fatal  if  the  patient  had  not  been  staying  in 
his  house  at  the  time  and  a  suitable  treatment  applied 
at  once.  As  it  was,  this  patient,  after  being  cured  of  her 
myxoedema  by  thyroid  extract,  died  in  half  an  hour 
from  an  attack  of  syncope  induced  by  stooping,  when  she 
was  living  in  the  country  where  no  immediate  medical 
aid  was  available.  In  such  cases  the  heart-sounds  and 
the  cardiac  impulse  are  feeble  ;  the  aortic  second  sound 
may  be  accentuated.  Lesions  of  the  aortic  and  mitral 
valves  with  hypertrophy  and  dilatation  of  the  left  ventricle 
occur  in  some  cases,  but  are  probably  only  accidental  com- 
plications. The  patient  shown  in  Figs.  12  to  15  ultimately 
died  from  the  effects  of  advanced  mitral  constriction, 
although  no  murmur  was  audible  while  she  was  under 
my  observation.  The  weakness  of  the  heart  due  to 
degenerative  changes  in  its  muscular  wall  is  of  special 
importance  in  connexion  with  the  treatment  of  myxoedema 
by  thyroid  extract.  Under  this  treatment  the  rapid 
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improvement  in  the  general  condition  is  apt  to  lead  to 
undue  activity  before  the  heart  is  able  to  bear  any 
additional  strain.  In  addition  to  the  case  mentioned 
above,  another  of  my  cases,  who  had  symptoms  of  cardiac 
degeneration,  succumbed  to  heart  failure  while  walking 
up  a  hill  not  long  after  the  commencement  of  the  treat- 
ment. In  one  such  case,  recorded  by  Dr.  John  Thomson, 
extensive  fatty  and  fibroid  degeneration  of  the  heart  was 
found  at  the  post-mortem  examination. 

Pulse. — The  pulse  is  as  a  rule  less  frequent  than  in 
health,  regular,  slow,  weak,  and  of  low  tension.  If 
either  cardiac  or  renal  disease  is  present  the  pulse  will 
vary  according  to  the  character  and  gravity  of  the  lesion. 
In  most  cases  no  change  can  be  detected  in  the  arterial 
wall,  though  atheroma  and  thickening  of  the  arterial  wall 
have  been  described  in  a  few. 

Blood. — There  is  generally  a  moderate  degree  of  angemia, 
as  shown  by  the  pallor  of  the  mucous  membranes.  The 
red  corpuscles  are  diminished  in  number  and  deficient  in 
haemoglobin.  The  number  of  red  corpuscles  in  the  cubic 
millimetre  generally  lies  between  3,000,000  and  4,000,000 
and  rarely  falls  below  the  former  number,  while  the 
amount  of  haemoglobin  varies  from  60  to  70  per  cent, 
and  in  a  few  from  40  to  60  per  cent,  of  the  normal. 
The  red  corpuscles  are  otherwise  unaltered  in  appear- 
ance, though  Kraepelin  has  described  an  increase  in 
their  diameter  in  three  cases  and  has  found  the  specific 
gravity  of  the  blood  and  serum  to  be  increased.  In 
some  cases  the  white  corpuscles  are  slightly  increased 
in  number. 

Haemorrhages. — Haemorrhage  is  a  common  symptom  in 
myxoedema,  and  most  frequently  occurs  as  menorrhagia, 
or  as  excessive  bleeding  during  parturition.  In  some 
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cases  the  gums  bleed  very  readily,  especially  after  the 
extraction  of  a  tooth.  Haemorrhage  may  also  take  place 
from  the  nose,  throat,  or  bladder,  and  some  patients 
bleed  freely  after  slight  injuries  such  as  a  pin-prick. 

Urine. — The  urine  may  be  quite  normal,  and  usually  is 
so,  in  the  early  stages  of  the  disease.  In  fully  developed 
cases  it  is  often  pale  in  colour  with  a  rather  low  specific 
gravity,  ranging  from  1-008  to  T018,  and  the  amount  of 
urea  is  generally  diminished.  In  some  20  per  cent,  of 
cases  of  myxoedema  the  urine  contains  a  small  amount 
of  albumin.  In  a  few  cases  the  albuminuria  is  due  to 
actual  disease  of  the  kidneys,  and  in  such  the  urine  may 
contain  casts  as  well.  In  the  older  cases  there  may  be 
some  fibrosis  of  the  kidney.  In  the  majority  of  these 
cases,  however,  the  albuminuria  is  a  direct  result  of  the 
myxoadema,  as  is  shown  by  the  fact  that  it  disappears 
along  with  the  other  symptoms  under  treatment  by  thy- 
roid extract,  as  in  one  of  my  own  cases.  Albumosuria 
has  also  been  observed  by  Fitz. 

Digestive  System. — The  appetite  is  generally  poor  and 
dyspepsia  is  not  uncommon.  Constipation  is  frequently 
complained  of  and  some  patients  suffer  from  haemorrhoids 
as  well.  The  lips  share  in  the  general  swelling  of  the 
face.  The  teeth  are  generally  in  bad  condition,  being 
brittle,  irregular,  and  discoloured.  In  cases  of  some  dura- 
tion they  are  often  broken  and  carious  or  have  disappeared 
entirely.  The  gums  are  pale  if  there  is  anaemia,  and  are 
frequently  swollen  ;  they  may  be  soft,  spongy,  or  ulcerated, 
and  may  bleed  readily  after  slight  injuries.  In  some  cases 
a  thick  mucous  discharge  runs  out  of  the  mouth  during 
sleep  on  to  the  pillow.  In  fully  50  per  cent,  of  the  cases 
the  tongue  is  swollen,  in  some  to  a  considerable  degree, 
and  in  exceptional  cases  it  may  be  cracked  and  sore.  The 


54  DISEASES   OF  THE   THYROID   GLAND. 

uvula  and  soft  palate  are  not  infrequently  swollen,  but  no 
difficulty  in  swallowing  as  a  rule  is  experienced. 

The  Generative  System. — In  the  early  stages  of  myx- 
oadema  menorrhagia  is  not  uncommon,  but  when  the 
disease  is  fully  developed  there  is  usually  amenorrhoea. 
In  some  cases  the  amenorrhoea  is  present  because  the 
disease  has  commenced  about  the  menopause;  in  others, 
however,  it  undoubtedly  occurs  as  a  result  of  the  disease, 
as  menstruation  is  re-established  when  the  myxcedematous 
symptoms  have  been  removed  by  treatment.  Pregnancy 
seldom  occurs  after  the  onset  of  the  disease  as  so  many 
patients  have  already  arrived  at  the  menopause.  Even 
in  younger  women  it  is  rare,  and  when  it  does  occur  there 
is  a  tendency  to  post-partum  haemorrhage.  In  the  male 
no  special  change  has  been  noticed  in  sexual  power,  and 
as  already  mentioned  one  case  has  been  recorded  in  which 
the  patient  married  and  became  the  father  of  two  children 
while  suffering  from  myxcedema.  In  both  sexes  the 
external  organs  of  generation  may  be  swollen,  the  skin 
covering  them  is  dry,  and  the  pubic  hair  scanty  or  absent, 
as  part  of  the  general  condition  of  the  skin  and  its 
appendages. 

NATURAL  COURSE,  DURATION,  AND  TERMINATION. 

The  course  and  duration  of  myxcedema  have  been  so 
entirely  altered  by  the  introduction  of  the  thyroid  treat- 
ment that  the  following  remarks  apply  only  to  observations 
made  upon  cases  treated  by  the  older  and  merely  palliative 
methods  of  treatment,  in  which  the  symptoms  ran  their 
natural  course  sooner  or  later  to  a  fatal  termination.  The 
course  of  the  disease  is  usually  slow  and  the  condition 
of  the  patient  may  remain  stationary  for  several  years 
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at  a  time.  As  will  be  seen  from  the  subjoined  table, 
myxoedema  may  last  for  twenty  or  even  thirty  years. 
Temporary  improvement  is  not  uncommon  ;  thus  patients 
are  often  much  better  in  the  summer  or  during  a  visit 
to  a  warm  climate,  but  they  relapse  into  their  former 
condition  on  the  return  of  cold  weather.  In  a  few  cases 
the  symptoms  have  disappeared  during  pregnancy,  prob- 
ably, as  Dr.  Hector  Mackenzie  suggested,  owing  to  the 
absorption  of  the  secretion  of  the  thyroid  gland  of 
the  fetus  by  the  mother.  Three  cases  of  spontaneous 
recovery  have  been  recorded  which  are  difficult  to 
explain,  unless  the  symptoms  were  due  to  some 
temporary  blocking  of  the  channels  by  which  the  secre- 
tion leaves  the  gland,  and  not  to  the  usual  condition 
of  thyroidal  fibrosis  with  atrophy  which  cannot  be 
removed.  Dr.  Fraser  of  Paisley,  who  recorded  one  of 
these  cases,  was  kind  enough  to  inform  me  that  no 
return  of  the  symptoms  of  myxoadema  had  occurred 
during  the  succeeding  ten  years.  In  the  three  cases 
already  mentioned  in  which  the  symptoms  were  due  to 
syphilis,  actinomycosis,  and  adenoma  of  the  thyroid 
gland  respectively,  appropriate  treatment  of  these  con- 
ditions was  followed  by  recovery  of  the  gland  and 
disappearance  of  the  myxoedema.  Apart  from  these 
exceptional  cases  the  symptoms  sooner  or  later  get 
steadily  worse  arid  the  patient  dies.  The  following  table, 
compiled  from  three  hundred  and  twenty  cases,  gives  the 
duration  of  the  disease  at  death  or  at  the  time  the  case 
was  recorded  or  treatment  by  thyroid  extract  was  com- 
menced. As  many  of  these  cases  were  living  at  the  time 
the  record  was  made,  it  will  be  evident  that  the  duration 
as  given  by  this  table  falls  short  in  many  instances  of 
the  actual  full  duration  of  the  untreated  disease. 
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TABLE    SHOWING    DUEATION    OF    MYXOZDEMA. 


Males. 

Females. 

Total. 

Less  than  1  year 

3 

16 

19 

At  least  1  year 

1 

22 

23 

„        2  years 

5 

36 

41 

„       3      „ 

3 

31 

34 

4      „ 

2 

28 

30 

„        5      „ 

4 

23 

27 

„        6      „ 

4 

15 

19 

,        7      „ 

4 

12 

16 

,        8      „ 

4 

13 

17 

9      „ 

1 

10 

11 

,    10    „ 

1 

18 

19 

,      11      „ 

0 

8 

8 

,      12      „ 

0 

12 

12 

,      13      „ 

0 

3 

3 

,      14      „ 

0 

8 

8 

,      15      „ 

1 

9 

10 

,      16      „ 

0 

3 

3 

17      „ 

0 

5 

5 

18      ., 

1 

1 

2 

20       , 

0 

6 

6 

,      21       , 

1 

2 

24       , 

0 

1 

26       , 

0 

1 

30       , 

0 

1 

32       ,. 

0 

1 

34       ,. 

0 

1 

Total  .... 

35 

285 

320 

Death  may  occur  as  the  result  of  some  complication 
such  as  influenza,  bronchitis,  pneumonia,  diarrhrea,  or 
other  intercurrent  disease,  to  which  the  patient,  already 
enfeebled  by  the  myxosdema,  readily  succumbs.  Cardiac 
failure  from  degeneration  of  the  heart,  insanity,  cerebral 
haemorrhage,  or  fibrosis  of  the  kidney  associated  with 
arterio-sclerosis  may  also  be  immediate  causes  of  death. 
In  some  cases  death  apparently  results  from  the  general 
debility  and  exhaustion  entailed  by  the  myxoedema  itself. 


FIG.  21. — THYROID  GLAND  FROM  CASE  OF  MYXOSDEMA. 
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Since  the  introduction  of  the  treatment  by  thyroid  extract 
the  disease  is  no  longer  allowed  to  run  its  natural  course. 
By  this  treatment  the  patient  can  now  be  entirely  cured 
of  myxoedema,  and  will  remain  free  from  it  as  long  as 
the  treatment  is  continued,  although  the  thyroidal  fibrosis 
and  atrophy  remain  as  before.  My  patient,  who  was 
the  first  case  to  be  cured  by  the  internal  administration 
of  thyroid  extract,  is  still,  nine  years  after  the  commence- 
ment of  the  treatment,  alive  and  free  from  myxoedema 
so  that  when  the  treatment  is  commenced  early,  before 
any  incurable  degeneration  of  any  important  organ  has 
taken  place,  and  is  continuously  kept  up,  there  seems  no 
reason  why  loss  of  function  of  the  thyroid  gland  should 
of  itself  lead  to  a  fatal  termination  or  even  shorten  life. 


MORBID  ANATOMY. 

The  Thyroid  Gland. — In  nearly  all  cases  the  thyroid 
gland  is  found  to  be  diminished  in  size,  often  to  a  very 
considerable  extent.  Thus  one  of  my  specimens  only 
weighed  4-5  grammes  (67*5  grains),  and  another,  shown 
in  Fig.  21,  only  weighed  3'5  grammes  (53  grains)  or 
about  one-tenth  of  the  normal  weight  of  the  gland.  In 
exceptional  cases  the  gland  has  been  found  to  be  larger 
than  normal.  Cummins  has  recorded  such  a  case,  in 
which  the  enlarged  lobes  were  found  on  section  to  be 
pale  in  colour,  tough  and  fibrous  in  consistence,  and  to 
contain  no  normal  thyroidal  tissue,  showing  that,  although 
enlarged,  the  gland  was  functionally  inactive.  The  micro- 
scopical examination  shows  that  the  usual  condition  of 
the  gland  is  one  of  general  fibrosis  with  atrophy  of  the 
secretory  epithelium.  Unfortunately  we  know  very  little 
as  yet  of  the  cause  or  mode  of  origin  of  thyroidal  fibrosis. 
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It  may,  according  to  the  older  views,  be  regarded  as  a 
chronic  inflammation,  a  chronic  interstitial  thyroiditis, 
as  a  result  of  which  new  fibrous  tissue  is  formed  which 
by  its  slow  contraction  and  constriction  of  the  blood-vessels 
and  alveoli  leads  to  the  destruction  of  the  epithelial  cells. 
On  the  other  hand,  it  seems  more  probable  that  the 
atrophy  of  the  glandular  tissue  takes  place  primarily  as 
the  result  of  the  action  of  some  toxic  agent,  and  that  the 
fibrosis  is  only  a  replacement  fibrosis,  such  as  occurs  in 
the  spinal  cord  and  elsewhere  after  more  highly  organised 
structures  have  been  destroyed.  This  problem,  which  is 
one  with  that  of  the  origin  of  fibrosis  of  other  glandular 
organs,  such  as  the  liver  and  kidney,  does  not  concern  us 
further  here,  for  however  it  originates  the  result  of  the 
disease  is  a  slowly  progressing  destruction  of  the  gland 
with  gradual  diminution  and  final  arrest  of  secretion. 

In  the  early  stages  of  the  disease  the  walls  of  the 
alveoli  are  infiltrated  with  small  round  cells  and  the 
epithelial  cells  appear  to  be  proliferating.  This  condition 
gradually  advances  into  one  of  general  fibrosis  with 
thickening  of  the  capsule,  owing  to  an  increase  of  the 
fibrous  tissue  in  it  which  is  continuous  with  that  of 
the  stroma  of  the  gland.  The  walls  of  the  arteries 
become  thickened,  especially  in  the  middle  and  outer 
coats,  and  the  lumen  of  the  vessel  may  be  considerably 
diminished  or  even  occluded  if  the  vessel  is  small. 

The  structural  changes  in  thyroidal  fibrosis  may  be 
very  extensive  ;  thus  in  one  specimen,  for  which  I  am 
indebted  to  Dr.  Callcott  of  Gosforth,  the  whole  gland  was 
much  diminished  in  size  and  pale  yellow  in  colour.  The 
right  lobe  measured  one  and  a  quarter  inches  in  length 
and  the  left  lobe  one  and  a  quarter  inches,  and  the 
isthmus  a  quarter  of  an  inch  in  width.  The  general 
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.-appearance  is  shown  in  Fig.  21.  The  day  after  it  had 
laeeu  removed  and  placed  in  spirit  it  weighed  3-52 
grammes,  or  only  about  one-tenth  of  the  normal  weight. 
'The  microscopical  structure  is  shown  in  Fig,  22,  from 
which  it  will  be  seen  that  only  a  few  scattered  alveoli 
•are  left,  and  even  in  some  of  these  only  a  few  of  the 
epithelial  cells  still  survive.  The  rest  of  the  gland  is 
made  up  of  richly  nucleated  areas  of  young  fibrous  tissue 
divided  by  wide  strands  of  older  fibrous  tissue  with  few 
nuclei.  In  another  case  (vide  Fig.  14)  in  which  death 
occurred  from  mitral  disease  eighteen  years  after  the  onset 
of  the  myxoedema,  for  the  last  six  of  which  she  had  been 
treated  by  thyroid  extract,  the  gland  was  pale  yellow  in 
colour  and  weighed  4'5  grammes.  The  whole  of  the 
gland,  as  is  shown  in  Fig.  23,  was  converted  into  fat 
and  fibrous  tissue  and  not  a  trace  of  the  original  glandular 
structure  remained.  It  is  therefore  quite  evident  that 
very  little  if  any  secretion  would  be  formed  in  the  gland 
shown  in  Fig.  22,  and  certainly  none  at  all  in  that  shown 
in  Fig.  23,  in  which  for  long  there  must  have  been 
complete  arrest  of  thyroidal  secretion. 

The  Skin  and  Its  Appendages. — The  condition  here 
described  is  that  which  has  been  found  in  cases  of 
myxosdema  which  died  in  the  fully  developed  stage  of 
the  disease  unrelieved  by  thyroid  treatment.  To  the 
naked  eye  the  skin  appears  thickened  as  in  life  and  on 
section  it  looks  translucent  as  if  soaked  in  some  semi- 
fluid substance.  On  microscopical  examination  the  epithe- 
lium of  the  epidermis  may  be  found  to  be  slightly 
atrophied,  while  in  the  connective  tissue  of  the  corium 
the  trabeculse  are  replaced  by  bundles  of  fine  fibrillas 
with  nuclei,  and  the  lymphatics  are  dilated.  In  excep- 
tional cases  the  interfibrillar  spaces  are  unusually  wide, 
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as   in   ordinary   fluid    oedema,   so    that    the    fibrillae   and 
nuclei  are  shown  very  clearly.     The  ground  substance  is 
considerably  increased.      Here    and    there    in    the   upper 
part  of  the  corium,  and  especially  round  the  small  blood- 
vessels,  there   are    irregular    collections   of    small    round 
cells.     In  some  cases  the   blood-vessels  show  thickening 
of   the   walls    due    to   endarteritis,   as   Dr.    Ord  pointed 
out  in   his  original   paper,   in   others  they   appear  to   be 
normal.      The  cutaneous  nerves  are  usually  unaltered  in 
structure,    though    in    one    case    an   overgrowth    of    the 
perineurium    has    been   observed.      In    the    sweat-glands 
the   epithelium   of  the   coiled  tubules   is   swollen   in   the 
earlier    stages,   the   nuclei  proliferate,   and  the   lumen  of 
the   gland   becomes   occluded.      In   the    later    stages   the 
tubes  are  found  to  be  surrounded  by  newly  formed  fibrous 
tissue.      The   sebaceous   glands   undergo  similar   changes, 
and  in  advanced  cases  only  a  few  or  possibly  none  of  the 
epithelial  cells  of  the  gland  may  be  left.     In  some  cases 
the  changes  in  the  hair  follicles  are  only  slight,  in  others- 
they   are   extensive.      The    hair  follicles   are    seen   to    be 
surrounded    by   fibrous    tissue   with    many   nuclei,   which 
after  a  time  contracts,  causing  irregular  compression  and 
atrophy  of  the  root-sheath  ;    this  leads  to  the  loss  of  the 
hair,  and  in  a  later  stage  the  follicle  may  be  represented 
only  by  a  mass  of  cells  occupying  its  original  situation. 
The  same  appearances  are  found  in  the  skin  of  all  parts 
of  the  body,  though  the  changes  in  the  hair  follicles  are 
naturally  seen   best  where  the  hair  is  most  abundant  in 
health,  as  on  the  scalp.     These  alterations  in  the  structure 
of  the  skin  readily  explain   the   absence   of  perspiration, 
the  dry  skin,  and  loss  of  hair,  which   are  such  constant 
symptoms   in    advanced    myxoedema.       Profound    though 
these  changes  appear  to  be,  it  is  important  to  remember 
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that,  even  when  the  disease  has  lasted  ten  or  twelve  years, 
the  skin  is  capable  of  restoration  to  its  normal  condition, 
for  under  the  influence  of  treatment  the  sweat-glands 
regain  their  secretory  activity  and  new  hairs  are  developed 
from  the  hair  follicles. 

Fat. — The  increase  in  weight  which  is  a  notable  feature 
in  some  cases  of  myxoedema  is  partly  due  to  an  increase 
in  the  amount  of  subcutaneous  fat,  which  in  nearly  all 
cases  is  found  to  be  abundant.  In  some  the  omental 
and  subperitoneal  fat  is  also  increased  in  amount. 
Microscopically  the  fat  cells  are  sometimes  smaller  than 
normal,  and  in  one  case  Boyce  and  Beadles  found  vacuoles 
in  the  nuclei  of  nearly  all  the  fat  cells. 

Hypophysis  Cerebri. — The  condition  of  the  hypophysis 
cerebri  has  not  been  ascertained  in  many  cases  of  myxoe- 
dema. In  several  it  has  been  found  to  be  enlarged,  even 
to  double  the  normal  size.  In  the  specimen  shown  in 
Fig.  21  the  hypophysis  appears  to  be  somewhat  enlarged. 
It  measured  -£$  inch  transversely,  f  inch  in  the  antero- 
posterior  diameter,  and  £  inch  in  the  vertical  diameter,  and 
weighed  9J  grains  (*6  gramme),  which,  however,  comes 
within  the  limits  of  the  normal  weight  given  by  Quain  as 
from  5  to  10  grains.  The  hypophysis  of  the  case  shown 
in  Fig.  14  also  weighed  9J  grains  (-6  gramme.)  Boyce  and 
Beadles  found,  in  the  case  recorded  by  them,  that  the 
increase  in  size  was  due  to  hypertrophy  of  the  anterior 
glandular  portion,  which  on  microscopical  examination 
showed  signs  of  unusual  activity  by  an  increase  in  the 
size  of  the  epithelial  cells  lining  the  alveoli  and  the 
presence  of  colloid  material  in  the  alveoli  and  lymphatic 
spaces. 

Nervous  System.     Brain. — No  constant  changes  have  as 
yet  been  found  in  the  brain,  though  it  is  possible  such 
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may  be  discovered  by  means  of  recent  methods  of  stain- 
ing. Endarteritis  and  periarteritis  of  the  cerebral  vessels 
occur  as  in  arteries  of  other  parts  of  the  body.  Slight 
haemorrhages,  general  oedema,  increase  of  fibrous  tissue,, 
and  cortical  atrophy  have  been  observed  in  some  cases. 
Whitwell,  in  one  case  in  which  there  had  been  delusional 
insanity,  found  marked  vacuolation  of  the  nerve-cells  and 
their  nuclei  in  the  gray  matter  of  the  motor  cortex,  and 
a  distinct  increase  of  connective  tissue  throughout  the 
gray  matter. 

Spinal  Cord. — In  nearly  all  cases  the  spinal  cord  has 
been  found  to  be  normal.  In  one  case  degeneration  of 
the  anterior  horns  of  the  gray  matter  was  found,  and  in 
another  thickening  of  the  pia  mater.  In  one  case,  in 
which  there  had  been  a  staggering  gait,  Dr.  Ord  found 
the  septa,  especially  in  the  posterior  columns  of  the  cord, 
were  thickened.  These  changes  were  probably  accidental 
complications  independent  of  the  thyroidal  disease. 

Nerves. — As  a  rule  no  changes  are  found  in  the 
peripheral  nerves.  In  a  few  cases  a  neuritis  has  been 
found,  especially  in  one  described  by  Boyce  and  Beadles 
in  which  there  was  perineuritis  and  endoneuritis  of  the 
muscle  nerves. 

Sympathetic  Nervous  System. — Of  the  cases  in  which 
the  superior  cervical  ganglion  was  examined  for  the 
committee  of  the  Clinical  Society,  fibrosis  was  found  in 
five  and  probable  interstitial  changes  in  three.  Similar 
changes  have  been  described  in  healthy  persons  and  in 
other  diseases,  so  that  little  importance  can  be  attached 
to  them  in  myxcedema. 

Circulatory  System.  Heart.— In  the  earlier  stages  of 
the  disease  the  heart  is  usually  quite  healthy.  In  some 
advanced  cases  degenerative  changes  of  the  cardiac  muscle 
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are  found.  In  some  cases  the  left  ventricle  is  found  to 
be  hypertrophied  ;  but  in  association  with  this  there  is 
found  fibrosis  of  the  kidneys,  to  which  the  hypertrophy 
is  secondary.  Considering  how  frequently  symptoms  of 
cardiac  degeneration  have  been  observed  in  advanced 
cases,  a  comparatively  small  number  of  post-mortem 
records  contain  any  account  of  fatty  or  fibrous  degener- 
ation of  the  wall  of  the  heart.  Interstitial  myocarditis 
has  been  found  in  a  few  cases,  and  fatty  and  fibrous 
degeneration  occur,  possibly  as  a  late  result  of  myocar- 
ditis. Atheroma  and  endarteritis  of  the  coronary  arteries 
are  found  in  some  cases,  and  they  also  tend  to  bring 
about  degenerative  changes  in  the  muscular  tissues 
of  the  heart.  Scattered  collections  of  small  round 
cells  have  been  found  lying  just  beneath  the  visceral 
layer  of  the  pericardium,  in  the  immediate  neighbourhood 
of  the  blood-vessels,  by  several  observers.  Valvular 
lesions  are  also  occasionally  found,  as  in  one  of  my 
cases  in  which  there  was  an  advanced  degree  of  mitral 
constriction  though  no  murmur  was  audible  during  life. 

Arteries. — Atheroma  of  the  aorta  and  larger  arteries 
is  common,  as  it  has  been  found  in  about  half  of  the 
cases  examined.  It  is  rarely  in  an  advanced  condition. 
In  one  of  my  cases  there  were  calcareous  patches  near 
the  base  of  the  aorta.  Endarteritis  of  the  smaller  vessels 
is  of  frequent  occurrence  and  may  be  found  in  all  parts 
of  the  body.  Some  of  the  affected  vessels  may  be 
occluded. 

Kidneys. — Some  renal  fibrosis  is  frequently  found  ;  as 
a  rule  it  is  not  intense,  though  it  may  be  sufficiently 
advanced  to  lead  to  some  destruction  of  the  epithelium 
lining  the  uriniferous  tubules  and  be  accompanied  by 
hypertrophy  of  the  left  ventricle. 
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Liver. — A  slight  degree  of  hepatic  cirrhosis  is  often 
present,  and  in  some  cases  there  is  endarteritis  and 
periarteritis  as  in  other  organs. 

Lungs. — In  the  lungs  no  special  changes  have  been 
observed,  except  in  one  case  in  which  Boyce  and  Beadles 
found  the  walls  of  the  alveoli,  the  septa,  and  the  pleura 
thickened  and  loose  in  texture.  Many  of  the  alveoli  were 
filled  with  a  mucoid  substance,  and  there  was  some  round- 
celled  infiltration  of  their  walls. 

Suprarenal  Capsules. — The  suprarenal  capsules  show  no 
special  changes.  In  one  case  scattered  collections  of  small 
round  cells  and  some  fatty  degeneration  of  the  epithelial 
cells  were  observed  by  Hun  and  Prudden. 

Muscles. — The  condition  of  the  muscles  has  not  often 
been  noted,  but  Dr.  E.  M.  Buchanan  of  Glasgow  in  one 
case  found  that  they  were  pale  and  soft  and  that  their 
fibres  were  loosely  held  together. 

Serous  Effusions. — Effusions  into  the  serous  cavities  are 
frequently  found  and  a  small  amount  of  anasarca  is  not 
uncommon. 

PATHOLOGY. 

Chemical  Pathology. — We  have  already  seen  that  in 
secondary  myxoedema  in  the  monkey  an  excess  of  mucin 
has  been  found  in  various  parts  of  the  body.  A  similar 
but  less  marked  excess  has  been  observed  in  some  cases 
of  primary  myxredema  in  man.  Dr.  Ord  was  led  to  infer, 
from  the  character  of  the  oedema  observed  during  life 
and  the  absence  of  exudation  from  the  skin  when  cut 
after  death,  that  the  unusual  spaces  which  he  observed 
between  the  bundles  of  fibrous  tissue  were  filled  with 
some  gelatinous  substance.  The  committee  of  the  Clinical 
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Society  regard  these  spaces  as  exceptional,  and  when 
present  as  identical  with  those  seen  in  ordinary  oedema. 
Cranstoun  Charles  made  an  analysis  of  the  skin  of  the 
feet  of  Ord's  first  patient,  who  died  in  the  swollen 
condition,  and  found  that  it  contained  more  than  fifty 
times  as  much  mucin  as  healthy  skin,  or  skin  swollen 
by  ordinary  oedema.  It  was  on  account  of  this  mucous 
nature  of  the  oedema  that  Ord  proposed  the  name 
myxoedema  for  the  disease.  Subsequent  examinations 
of  the  skin  have  failed  to  show  the  presence  of  such  a 
large  excess  of  mucin.  Prof.  Halliburton,  in  reviewing 
the  results  of  the  analyses  of  the  skin  in  myxoadema 
made  by  Stevenson,  Bernays,  and  himself,  points  out 
that  in  only  two  was  an  excess  of  mucin  found — in  one 
0-81  per  cent,  and  in  the  other  0-72  per  cent.  The 
average  of  the  ten  analyses  was  0-374  per  cent.,  which, 
if  anything,  is  slightly  less  than  the  normal  amount  in 
healthy  skin,  which  has  been  estimated  at  0-385  per  cent. 
Halliburton  considers  that  the  amount  of  mucin  found  in 
these  analyses  was  small,  in  some  cases  because  the 
patient  had  died  in  the  atrophic  stage  of  the  disease 
and  in  others  because  the  specimens  had  been  kept  for 
a  long  time  in  alcohol  before  the  analyses  were  made. 
In  the  swollen  stage  of  ,the  disease  there  is  probably  an 
increase  of  intercellular  ground  substance  which  yields 
an  excess  of  mucin,  which  is  not  obtained  in  the  late 
atrophic  stages.  In  one  case  examined  by  Halliburton 
the  tendo  Achillis  contained  1-42  per  cent,  of  mucin,  which 
is  nearly  three  times  as  much  as  is  found  in  normal 
tendons.  In  the  cardiac  tendons  Halliburton  has  found, 
in  each  of  four  cases,  a  slight  excess  of  mucin  above  the 
normal  amount,  and  in  one  case,  which  had  been  under 
the  care  of  Dr.  Oliver,  as  much  as  5*22  per  cent.,  or 
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five  times  as  much  as  is  usually  found  in  persons  who 
have  not  suffered  from  myxredema.  In  the  same  case 
the  muscular  substance  of  the  heart  contained  0*26  per 
cent,  of  mucin,  whereas  normal  heart  muscle  contains 
only  minute  traces  of  it.  Other  organs  of  the  body  have 
been  examined  for  mucin,  but  the  results  do  not  convey 
much  information,  as  the  amount  in  normal  tissues  has- 
not  as  yet  been  ascertained.  The  parotid  gland,  which 
usually  contains  merely  a  trace  of  mucin,  has  been 
examined  in  only  one  case,  in  which  the  mucin  wa& 
found  to  amount  to  0*188  per  cent.,  while  the  sub- 
maxillary  gland  of  the  same  patient  yielded  0-159  per 
cent.  (Halliburton).  No  mucin  has  been  found  in  either 
the  blood  or  the  urine,  nor  has  any  been  discovered  in 
the  pericardial,  peritoneal,  pleural,  or  cerebro-spinal  fluids, 
General  Pathology. — In  dealing  with  the  functions  of  the 
thyroid  gland  in  Chapter  I.  we  have  already  considered 
the  facts  which  explain  the  pathology  of  myxoedema,  so 
that  a  short  summary  only  will  be  necessary  here.  We 
have  seen  that  a  condition  of  rnyxredema,  due  to  loss 
of  thyroidal  secretion,  can  be  induced  in  lower  animals 
by  removal  of  the  gland.  In  man  secondary  myxoedema 
is  induced  by  removal  of  the  thyroid  gland,  and  the 
primary  form  is  always  accompanied  by  a  destructive 
lesion  of  the  gland,  with  diminution  or  cessation  of  its 
secretion.  In  animals  the  symptoms  due  to  loss  of 
thyroidal  secretion  can  be  removed  by  renewing  the 
supply  and  so  making  good  the  loss.  In  describing 
the  results  of  the  treatment  of  myxoedema  in  man  it 
will  be  shown  that  all  the  symptoms  of  primary  and 
secondary  myxoedema  disappear,  when  thyroidal  secretion 
is  regularly  supplied  by  internal  administration,  in  suf- 
ficient quantity  to  make  good  the  loss  sustained  by 
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the  disease  of  the  gland.  These  facts  clearly  show  that 
myxcedema  in  man  is  entirely  and  solely  due  to  disease 
or  removal  of  the  thyroid  gland  and  the  consequent 
failure  of  the  supply  of  its  internal  secretion. 


DIAGNOSIS. 

In  fully  developed  myxoedema  the  diagnosis  is  readily 
made  on  inspection  by  any  one  who  is  familiar  with  the 
characteristic  aspect  produced  by  the  disease.  Quite 
recently  (1899),  within  a  few  days  in  the  same  street  in 
Newcastle,  I  passed  two  cases  of  myxosdema  so  advanced 
that  the  disease  could  be  easily  recognised  at  a  distance 
of  several  yards.  The  appearance  in  each  case  showed 
that  the  disease  must  have  been  in  existence  some  timer 
probably  several  years,  without  treatment.  In  a  well- 
developed  case  the  full  rounded  face  and  wrinkled  forehead,, 
with  flushed  cheeks,  swollen  eyelids,  thickened  lips,  and 
scanty  hair  form  a  striking  picture.  On  further  examina- 
tion the  solid  subcutaneous  swelling  all  over  the  body, 
and  especially  of  the  hands  and  feet,  the  dry  skin,  sub- 
normal temperature,  and  the  various  subjective  symptoms 
described  by  the  patient  fully  confirm  a  diagnosis  sug- 
gested by  the  facial  aspect.  In  the  early  stages  of  the 
disease  the  diagnosis  is  often  much  more  difficult,  as 
some  of  the  characteristic  symptoms  just  mentioned  may 
be  absent  and  others  ill-defined. 

The  most  striking  changes  in  the  appearance  of  these 
early  cases  may  be  due  to  an  alteration  in  the  complexion 
of  the  skin  rather  than  in  the  expression  of  the  face.  Thus 
the  yellowness  of  the  skin  of  the  face  may  be  a  striking 
feature,  and  accompanied,  as  it  generally  is,  by  the  central 
pink  flush  in  the  cheeks  it  imparts  a  false  appearance 
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of  good  health,  as  if  the  patient  had  spent  much  time 
in  the  open  air  in  the  country.  When  this  appearance 
is  seen  in  a  patient,  who  has  not  been  thus  exposed,  it 
should  always  lead  to  further  inquiries  being  made  for 
other  symptoms  of  thyroidal  insufficiency.  The  presence 
of  yellow  subconjunctival  fat  I  believe  to  be  rare,  though 
it  may  be  mentioned  in  passing  that  I  have  seen  all 
the  fat  in  the  body  of  a  monkey,  which  died  after 
thyroidectomy,  of  this  same  golden  yellow  colour. 

In  these  cases  the  subcutaneous  swelling  is  as  a  rule 
only  slight.  The  cheeks  may  appear  rather  full  and  the 
chin  be  rounded,  changes  which  may  readily  be  attributed 
to  the  presence  of  subcutaneous  fat.  Swelling  of  the 
subcutaneous  tissues  of  the  eyelids  may  be  slight  or 
absent  altogether,  while  there  may  be  no  visible  swelling 
of  the  nose,  lips,  or  tongue,  although  elevation  of  the 
eyebrows  with  transverse  wrinkling  of  the  forehead  may 
be  present  early.  Consequently  the  change  in  the  ex- 
pression of  the  face  and  hands  is  not  nearly  so  marked 
as  in  the  advanced  stages  of  the  disease.  The  skin  may 
be  rather  drier  than  usual,  and  there  are  frequently  dry 
scaly  patches  over  the  knees  and  elbows,  but  in  some 
cases  at  this  stage  the  skin  is  still  soft  and  moist,  and 
at  times  there  may  be  free  perspiration.  Some  hair 
may  have  been  lost,  but  often  it  is  not  more  than  might 
be  expected,  considering  the  age  of  the  patient. 

The  subjective  nervous  symptoms  are  often  striking. 
Complaint  is  made  of  lassitude,  and  fatigue  is  somewhat 
easily  induced.  Both  visual  and  auditory  hallucinations 
are  not  uncommon.  The  former  take  the  form  of  ill- 
defined  objects,  sometimes  thought  to  resemble  mice  or 
rats,  rapidly  crossing  the  floor,  or  rats  and  cats  are  dis- 
tinctly seen  running  across  the  room,  while  brightly 
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coloured  stars  are  also  sometimes  seen.  Noises,  such  as 
bells  ringing  or  voices,  are  heard.  It  is  an  interesting 
and  suggestive  fact  that  these  hallucinations  or  subjective 
sensations  resemble  the  aura  of  an  epileptic  fit ;  and 
although  epilepsy  is  uncommon  in  ordinary  cases  of 
myxoadema  I  have  on  several  occasions  witnessed  a 
typical  epileptic  fit  in  a  monkey  after  thyroidectomy. 
Patients  show  a  certain  disinclination  to  speak  of  these 
sensations,  although  they  are  perfectly  aware  of  their 
subjective  nature.  These  nervous  symptoms  occurring  in 
women  between  forty  and  fifty  are  sometimes  mistaken 
for  those  which  so  commonly  occur  at  the  menopause, 
but  from  which  it  is  of  the  greatest  practical  importance 
to  distinguish  them. 

The  temperature  in  these  early  cases  is  generally  normal 
or  only  occasionally  subnormal,  consequently  the  cold  is 
not  felt  nearly  so  acutely  as  in  advanced  cases.  Another 
interesting  point  is  that  in  some  of  these  cases  the  thyroid 
gland  can  still  be  felt  and  is  not  appreciably  diminished 
in  size  ;  in  one  of  my  cases  it  was  even  enlarged. 
When  any  doubt  exists  as  to  the  diagnosis  in  one 
of  these  slight  cases  it  can  be  cleared  up  by  treating 
the  patient  for  a  few  weeks  with  a  daily  dose  of  ten 
minims  of  thyroid  extract.  If  the  symptoms  are  the 
result  of  thyroidal  insufficiency  they  will  disappear. 
Some  cases  of  myxoedema  have  a  superficial  resemblance 
to  patients  suffering  from  chronic  nephritis  and  have  in 
consequence  been  diagnosed  as  cases  of  Bright's  disease. 
The  resemblance  is  all  the  stronger  in  anaemic  cases,  in 
which  the  flush  on  the  cheek  is  absent.  One  of  my 
patients,  who  had  lost  blood  from  haemorrhoids,  strikingly 
resembled  a  case  of  chronic  tubal  nephritis  in  facial  appear- 
ance. In  the  majority  of  these  cases  renal  disease  can  be 
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excluded  at  once  by  an  examination  of  the  urine,  which 
will  be  found  to  be  free  from  albumin.  It  must,  however, 
be  remembered  that  albuminuria  does  occur  in  some  cases 
of  myxoedema.  In  such  cases  the  albumin  is  small  in 
amount  and  disappears  with  treatment  by  thyroid  extract, 
and  the  urine  does  not  contain  casts,  which  signs  serve 
to  distinguish  the  albuminuria  of  myxoedema  from  that 
of  Blight's  disease.  Renal  cirrhosis  may  occur  as  a 
complication  of  myxoedema,  but  will  be  accompanied  by 
other  symptoms  of  renal  disease,  such  as  high  tension 
pulse,  hypertrophy  of  the  left  ventricle  and  abundant  urine 
of  low  specific  gravity.  It  is  said  that  some  cases  of 
myxoedema  have  been  exhibited  in  shows  as  "  fat  women," 
but  as  a  rule  myxoedema  can  be  readily  distinguished  from 
ordinary  obesity  by  the  presence  of  other  characteristic 
symptoms  in  addition  to  the  subcutaneous  swelling.  In 
one  of  my  cases  (vide  Fig.  16)  the  two  conditions  coexisted 
and  it  was  only  after  a  careful  examination  that  the 
presence  of  myxoedema,  as  well  as  obesity,  was  determined, 
a  conclusion  which  was  confirmed  by  the  beneficial  results 
of  thyroid  treatment. 

Another  condition  which  might  be  mistaken  for  myxoe- 
dema is  adiposis  dolorosa,  a  rare  disease  first  described  in 
America  by  Dercum.  I  have  only  seen  one  case  in  this 
country.  In  adiposis  dolorosa  irregular  masses  of  fat 
develop  in  various  parts  of  the  body,  the  swellings  being 
preceded  or  accompanied  by  neuritic  pains.  It  is  dis- 
tinguished from  myxoedema  by  the  fact  that  the  face, 
hands,  and  feet  are  not  involved,  and  by  the  presence 
of  the  pain  and  tenderness  on  pressure,  which  are  absent 
in  myxoedema. 

Acromegaly  can  be  distinguished  from  myxoedema  by 
several  important  features.  The  face  is  long  and  oval 
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instead  of  rounded  as  in  rnyxcedema,  and  the  enlarge- 
ment of  the  features  is  due  to  an  actual  increase  in  size  of 
the  bony  and  other  structures  and  not  to  the  accumulation 
of  a  subcutaneous  swelling.  In  acromegaly  the  skin 
tends  to  be  moist  instead  of  dry  and  rough,  and  the 
hair  abundant  instead  of  scanty,  as  it  so  frequently  is 
in  myxcederna.  In  the  former  the  enlargement  is  most 
noticeable  in  the  hands  and  feet  and  upper  ribs,  and  there 
is  an  actual  increase  in  the  size  of  the  bones,  whereas 
in  the  latter  the  increase  in  size  is  due  to  the  solid  oedema 
which  occurs  all  over  the  body  and  is  most  marked  in 
the  soft  parts. 

PROGNOSIS. 

The  prognosis  of  myxcedema  has  been  entirely  changed 
by  the  introduction  of  the  present  method  of  treatment. 
Formerly  a  certain  amount  of  temporary  improvement  or 
arrest  of  normal  progress  might  be  expected  in  summer, 
or  during  residence  in  a  warm  climate,  and  from  the 
employment  of  diaphoretics,  especially  pilocarpine,  mas- 
sage, warm  baths,  and  general  tonics  ;  but  sooner  or  later 
the  disease  would  progress  and  directly  or  indirectly 
cause  the  death  of  the  patient.  Now  all  the  symptoms 
of  myxcedema  can  be  removed  within  a  few  months  by 
the  regular  administration  of  thyroid  extract  and  any 
return  of  the  symptoms  prevented  by  the  continuous  use 
of  the  remedy.  My  first  case,  who  began  to  be  treated 
more  than  nine  years  ago,  still  takes  one  drachm  of 
thyroid  extract  during  each  week  and  remains  quite  free 
from  any  symptoms  of  the  disease  ;  this  shows  clearly 
that  the  freedom  from  myxoedema  can  be  maintained  as 
long  as  the  patient  lives.  From  this  it  follows  that  it' 
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treatment  is  commenced  before  any  incurable  cardiacy 
arterial,  or  renal  disease  has  developed,  life  should  not 
be  appreciably  shortened  by  the  changes  in  the  thyroid 
gland.  If  the  disease  is  of  long  duration  or  any  complica- 
tions have  occurred,  the  prognosis  is  not  so  favourable 
and  must  be  made  according  to  the  state  of  the  patient  at 
the  commencement  of  treatment.  The  presence  of  advanced 
cardiac  or  arterial  degeneration  is  always  a  source  of 
danger,  especially  during  the  first  stage  of  the  treatment. 
With  care  this  stage  may  be  safely  passed  and  then  the 
prognosis  must  be  based  upon  the  actual  condition  of 
the  circulatory  system.  Insanity  increases  the  gravity  of 
the  prognosis,  but  it  is  not  necessarily  incurable,  as  several 
cases  of  the  insanity  of  myxoedema  have  been  cured  by 
thyroid  treatment.  A  temporary  albuminuria,  which  dis- 
appears under  treatment  along  with  the  other  symptoms, 
does  not  materially  affect  the  prognosis.  If,  however, 
there  is  persistent  albuminuria,  which  is  not  influenced 
by  treatment,  and  casts  are  found  in  the  urine,  the 
prognosis  must  be  governed  by  the  nature  and  gravity 
of  the  renal  symptoms  which  are  present. 

TREATMENT. 

In  primary  and  secondary  myxoedema  in  man  we  see 
the  results  of  loss  of  thyroid  secretion  pure  and  simple 
and  consequently  are  able  to  remove  the  symptoms  entirely 
by  giving  a  sufficient  supply  of  the  secretion.  Soon  after 
I  first  determined  to  try  this  method  of  treatment  in 
myxoedema,  I  was  fortunate  enough  to  come  across  a 
well-marked  case  in  a  woman  who,  after  the  nature  and 
experimental  character  of  the  treatment  had  been  explained 
to  her,  was  bold  enough  to  give  full  permission  for  it  to 
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l)e  carried  out  whatever -the  result  might  be.  This  patient 
was  shown  at  the  February  meeting  of  the  Northumberland 
and  Durham  Medical£Society  in  1891,  when  the  treatment 
of  myxoadema  by  thyroid  extract  was  first  suggested  and 
described  by  me.  The  treatment  was  commenced  in  the 
following  April  and  the  symptoms  soon  disappeared, 
proving  the  correctness  of  the  conclusions  which  had  led 
to  the  suggestion  of  the  remedy.  More  than  nine  years 
have  elapsed  and  [this  first  'case  still  remains  free  from 
myxoedema. 

We  may  now  briefly  consider  the  method  of  carrying 
out  this  treatment  of  myxoadema.  The  main  objects  of 
the  treatment  are  to  remove  the  symptoms,  by  restoring 
normal  metabolism  as  rapidly  as  possible  without  risk 
to  the  patient  ;  and  when  this  has  been  accomplished,  so 
to  regulate  the  treatment  as  to  continue  the  supply  of 
thyroid  secretion  in  sufficient  quantity,  to  maintain  the 
normal  rate  of  metabolism  of  the  tissues  generally.  For 
this  purpose  the  treatment  is  divided  into  two  stages. 
During  the  first  stage  the  tissues  are  gradually  brought 
back  to  a  normal  condition.  This  may,  according  to  the 
severity  of  the  symptoms,  require  from  one  to  three  months. 
As  soon  as  the  symptoms  have  entirely  disappeared  the 
first  stage  is  completed.  The  condition  of  the  atrophied 
thyroid  gland  is  not  influenced  by  the  treatment,  so  that 
if  the  artificial  supply  of  secretion  is  discontinued,  at  this 
or  any  other  time  of  the  patient's  life,  all  the  symptoms 
of  myxoadema  will  gradually  return,  as  I  have  found  by 
actual  experience.  Thus  the  second  stage  of  the  treat- 
ment of  necessity  lasts  as  long  as  the  patient  •  lives.  It 
is  therefore  necessary  to  make  the  permanent  daily  dose 
as  nearly  as  possible  equivalent  to  the  normal  amount  of 
secretion.  If  the  dose  falls  below  this,  slight  symptoms 
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of  myxoedema  will  reappear,  and  if  it  is  excessive  a  con- 
dition of  thyroidism  will  be  produced. 

Preparations  of  Thyroid  Secretion. —Thyroid  secretion  can 
be  given  in  several  different  forms.  The  actual  gland 
itself  containing  the  secretion  may  be  used,  and  is  a  useful 
form  when  the  patient  lives  in  some  remote  place  or  when 
it  is  necessary  to  make  the  treatment  as  inexpensive  as 
possible.  Arrangements  can  easily  be  made  for  the  regular 
supply  of  one  lobe  of  the  thyroid  gland  of  a  freshly  killed 
sheep  twice  a  week,  by  a  butcher  who  has  once  been  shown 
where  the  gland  lies  and  the  ease  with  which  it  may  be 
removed.  From  one-eighth  to  one-quarter  of  a  lobe  is  a 
suitable  daily  dose  of  the  sheep's  gland,  one-quarter  of 
a  lobe  being  equivalent  to  about  ten  minims  of  liquor 
thyroidei.  As  the  raw  gland  is  somewhat  nauseous  it 
should  be  minced  and  taken  in  glycerine  or  some  similar 
vehicle  in  order  to  make  it  palatable,  or  it  may  be  lightly 
cooked  on  the  outside  by  frying  or  boiling  before  it  is 
eaten.  As  a  rule  it  is  much  better  to  employ  one  of  the 
preparations  of  the  thyroid  gland  rather  than  what  may 
be  termed  the  crude  drug  itself.  Of  these,  two  are  now 
official,  liquor  thyroidei  and  thyroideum  siccum,  the  former 
of  which  is  simply  my  original  liquid  thyroid  extract.  The 
liquor  thyroidei  is  the  most  convenient  preparation  for 
general  use,  and  in  my  experience  the  most  efficient.  It 
is  prepared  from  a  considerable  number  of  glands  at  a 
time,  so  that  the  strength  is  uniform.  In  prescribing,  it 
should  be  ordered  in  the  undiluted  form  and  not  more 
than  a  sufficient  supply  for  a  fortnight  should  be  obtained 
at  one  time.  This  preparation  is  conveniently  given  in  a 
single  daily  dose  at  bedtime.  The  patient  must  be  pro- 
vided with  a  minim  measure  glass  and  should  measure  out 
the  dose  of  five  or  ten  minims,  as  the  case  may  be,  adding 
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a,  dessertspoonful  of  water  at  the  time  it  is  taken.  The 
dry  thyroid  of  the  Pharmacopoeia,  one  grain  of  which  is 
•equivalent  to  six  minims  of  liquid  thyroid  extract,  may 
be  given  as  a  powder  or  made  up  into  a  pill  or  tablet 
in  doses  of  one  or  two  grains.  If  the  dried  preparation 
becomes  damp  it  is  liable  to  decompose  and  become  unfit 
for  use. 

Method  of  Treatment. — In  advanced  cases  the  first  stage 
of  the  treatment  must  be  carried  out  with  great  caution, 
especially  if  any  symptoms  of  degeneration  of  the  cardiac 
muscle,  such  as  attacks  of  syncope,  dyspnoea  on  exertion, 
feeble  or  irregular  pulse,  or  weak  heart  sounds  are  present. 
Under  these  circumstances  the  patient  should  be  confined 
to  bed  at  first  and  only  small  doses  of  from  three  to  five 
minims  of  liquor  thyroidei  given  each  night.  This  dose 
if  well  borne  may  be  gradually  increased  up  to  ten  minims. 
If  not  confined  to  bed  these  patients  are  apt  to  make  use 
•of  their  returning  vigour  too  soon,  before  the  heart  has 
had  time  to  recover  and  to  adapt  itself  to  the  altered 
conditions  brought  about  by  the  treatment.  These  ad- 
vanced cases  in  which  little  exercise  has  been  taken  for 
months  or  even  years  are  now  rare  ;  but  in  the  early  days 
of  the  treatment  the  importance  of  this  caution  was  pain- 
fully impressed  upon  me  by  the  deaths  of  two  patients, 
who  had  cardiac  disease,  from  syncope  after  they  had 
practically  got  rid  of  the  symptoms  of  myxcedema.  Any 
undue  acceleration  of  the  pulse  up  to  ninety  or  one  hundred 
indicates  that  a  reduction  should  be  made  in  the  dose, 
and  any  signs  of  cardiac  failure  must  be  met  by  giving 
stimulants  and  digitalis.  By  far  the  greater  number  of 
cases  which  require  treatment  are  now  seen  in  the  early 
stages  of  the  disease  before  any  cardiac  symptoms  have 
developed.  In  these  the  patient  is  able  to  go  about  as 
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usual,  though  it  is  advisable  to  avoid  any  unusual  exertion, 
during  the  first  stage,  of  the  treatment.  A  daily  dose  of 
ten  minims  of  thyroid  extract,  or  two  grains  of  dry 
thyroid,  may  be  given  each  night  from  the  beginning 
and  increased  to  fifteen  minims  at  the  end  of  a  fort- 
night, if  decided  improvement  has  not  already  taken 
place.  Any  marked  increase  in  the  frequency  of  the 
pulse  or  rapid  loss  of  weight  is  an  indication  for  at 
once  reducing  the  dose.  Symptoms  of  gastro-intestinal 
catarrh  have  sometimes  arisen  during  this  first  stage  of 
the  treatment,  especially  if  the  raw  gland  has  been  used. 
They  rarely  if  ever  appear  if  a  suitable  preparation  of  the 
gland  is  used  instead.  If  they  do  occur  the  thyroid  treat- 
ment should  be  stopped  until  they  have  passed  away  and 
then  smaller  doses  should  be  given  when  the  treatment 
is  again  commenced.  In  many  cases  no  other  treatment 
beyond  the  daily  dose  of  thyroid  extract  is  required. 
When,  however,  there  is  a  well-marked  anaemia  it  is  a 
good  plan  to  give  iron  as  well  as  thyroid  extract.  Five 
grains  of  dried  sulphate  of  iron  in  a  pill  twice  or  thrice 
daily  after  meals  is  a  suitable  form  in  which  to  give  it. 
As  soon  as  all  the  symptoms  of  myxoadema  have 
disappeared  the  first  stage  of  the  treatment  is  completed. 
The  second  stage  then  commences  and  must  of  necessity 
last  as  long  as  the  patient  lives.  During  this  stage  the 
patient  must  continue  steadily  to  take  a  daily  dose  of 
thyroid  extract  equivalent  to  the  daily  output  of  the  gland 
before  it  became  diseased,  or  at  any  rate  of  that  part  of 
it  which  has  become  functionless.  It  is  important  that 
patients  should  understand  this,  and  realise  that  good 
health  can  only  be  maintained  by  the  continued  use  of  the 
remedy.  To  ensure  this  it  is  often  better  to  describe  the 
remedy  as  an  essential  part  of  the  daily  diet  and  not  as  a 
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medicine,  so  as  to  overcome  the  objection  some  persons 
have  to  taking  what  they  regard  as  a  medicine  for  such 
long  periods.  Of  course  an  occasional  intermission  of  the 
treatment  for  a  week  or  so  has  little  or  no  effect,  but  if 
no  thyroid  extract  is  taken  for  three  or  four  weeks  the 
temperature  falls  one  or  two  degrees  below  normal  and 
the  myxoedematous  swelling  of  the  face  begins  to  develop 
again.  If  the  extract  is  omitted  for  a  longer  period  still 
all  the  original  symptoms  gradually  reappear,  till  at  the 
end  of  three  or  four  months  the  condition  will  be  much 
the  same  as  it  was  before  any  treatment  was  adopted. 
The  most  suitable  dose  for  the  second  stage  of  the  treat- 
ment is,  generally  speaking,  ten  minims  of  the  extract 
given  once  a  day.  If  after  a  time  any  slight  symptoms 
of  myxoedema  reappear  the  permanent  dose  should  be  in- 
creased to  twelve  or  fifteen  minims.  In  none  of  my  own 
cases  has  it  been  necessary  to  give  more  than  ten  minims  ; 
in  a  few  cases  this  dose  is  too  large,  as  after  a  time  it 
produces  acceleration  of  the  pulse.  The  permanent  dose 
has  then  to  be  fixed  at  five  or  seven  minims  a  day.  In 
doubtful  cases  of  myxredema  thyroid  extract  may  be  given 
as  a  means  of  diagnosis.  For  this  purpose  a  dose  of 
ten  minims  should  be  given  daily  for  three  or  four  weeks. 
If  the  symptoms  steadily  diminish  they  are  the  result  of 
thyroidal  disease  ;  if,  on  the  other  hand,  no  improvement 
takes  place  they  are  due  to  some  other  cause.  This  test 
is  of  great  use  in  distinguishing  some  of  the  cases  with 
anaemia  and  subcutaneous  swelling  from  cases  of  anaemia 
with  ordinary  obesity,  which  they  often  closely  resemble. 
Results  of  the  Treatment  of  Myxoedema.  —  When  the 
treatment  of  a  well-marked  case  of  myxcedema  is  carried 
out  on  the  lines  just  indicated  very  definite  and  interesting- 
results  are  soon  obtained.  One  of  the  earliest  signs  of 


78  DISEASES   OF  THE  THYROID   GLAND. 

improvement  is  the  return  of  the  temperature  to  the 
normal  level.  This  is  illustrated  by  one  case  in  which 
the  temperature  before  treatment  ranged  from  95°  to 
96°  F.,  whereas  during  the  second,  third,  and  fourth  weeks 
of  treatment  it  varied  between  96°  and  98°  (vide  Fig.  20).. 
As  the  temperature  rises  to  normal  the  former  sensitive- 
ness to  cold  is  lost  and  the  frequency  of  the  pulse  is 
increased.  The  most  striking  changes  are  those  which 
take  place  in  the  skin  with  its  appendages  and  in  the  sub- 
cutaneous tissues.  The  myxoadematous  swelling  gradually 
disappears  from  all  parts  of  the  body,  so  that  the  face  and 
hands  once  more  assume  their  natural  appearance  and  the 
free  movement  of  the  limbs,  which  has  been  considerably 
hampered  by  the  swelling,  is  regained.  The  reduction  of 
the  swelling  is  accompanied  by  a  loss  of  weight  which 
may  amount  to  as  much  as  two  or  even  four  stones.  The 
skin,  which  as  a  result  of  the  removal  of  the  swelling 
may  for  a  time  remain  loose  and  wrinkled,  becomes  warm 
and  moist  owing  to  a  renewal  of  the  secretory  activity 
of  the  sebaceous  and  sweat  glands.  Not  infrequently 
there  is  some  desquamation  which  may  occur  in  fine- 
scales  or  in  large  flakes  from  the  palms  of  the  hands 
and  soles  of  the  feet,  as  observed  by  Byrom  B  ram  well. 
The  hair  follicles  resume  their  proper  function,  so  that 
even  where  there  has  been  complete  baldness  a  good 
growth  of  hair  is  developed  in  the  course  of  six  or  twelve 
months.  Considerable  changes  are  thus  produced  in  the 
appearance  of  the  patient,  and  they  are  well  illustrated 
by  the  four  photographs  shown  in  Figs.  14,  15,  17,  and  18,. 
which  illustrate  the  changes  which  take  place  in  the 
appearance  of  the  patient  as  the  result  of  treatment^ 
Fig.  15  was  taken  in  1892  after  treatment  for  seven 
months  and  shows  that  the  swelling  has  disappeared  and 
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a  good  growth  of  hair  has  taken  place.  As  already 
mentioned,  this  patient  died  from  mitral  disease  in  1897, 
when  the  thyroid  gland  was  found  to  be  entirely  converted 
into  fibrous  tissue  and  fat  as  was  shown  in  Fig.  23. 

In  addition  to  these  very  obvious  signs  of  improvement 
the  feeling  of  lassitude  passes  away  and  normal  muscular 
strength  and  activity  are  regained.  As  a  result  of  this 
those  who  before  treatment  could  barely  walk  a  mile 
are  enabled  to  walk  long  distances,  climb  mountains,  and 
undertake  various  other  forms  of  exercise.  Mental  pro- 
cesses become  more  active,  the  memory  improves,  and 
the  hallucinations  disappear.  In  some  cases  in  which 
actual  insanity  had  occurred  it  also  has  been  cured.  If 
albuminuria  without  actual  renal  disease  has  been  present 
it  disappears,  while  the  amount  of  urine  is  increased. 
The  observations  of  Ord  and  White  show  that  the  total 
amount  of  nitrogen  eliminated  is  increased  and  that  this 
increase  is  almost  entirely  due  to  the  increase  of  urea  in 
the  urine.  At  first  the  amount  of  urea  excreted  may 
not  only  equal,  but  actually  exceed,  the  normal  average 
quantity.  The  number  of  red  corpuscles  in  the  blood 
increases.  In  patients  who  have  not  reached  the 
menopause  menstruation  returns  and  takes  place  regu- 
larly, even  when  there  has  been  amenorrhcea  for  several 
years.  In  fact  the  myxoedema  is  entirely  cured,  though 
the  fibrosis  of  the  thyroid  gland  remains  unaffected  by 
the  treatment. 

SECONDAKY  MYXCEDEMA. 

Synonyms. — Cachexia  strumipriva,  operative  myxoadema. 

We  have  already  seen  that  total  removal  of  the  thyroid 

gland   in    animals   is   followed  by   definite    symptoms   of 
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myxoedema.  So  also  in  man  total  removal  of  the  gland 
for  goitre  has  been  followed  by  the  development  of 
typical  secondary  myxo3dema  identical  with  primary 
myxoedema,  which  results  from  fibrosis  with  atrophy  of 
the  gland.  On  September  13th,  1882,  at  a  meeting 
of  the  Medical  Society  of  Geneva,  J.  L.  Reverdin  drew 
attention  to  certain  changes  which  he  had  observed  to 
take  place  in  some  of  his  cases  after  total  extirpation  of 
the  goitrous  thyroid  gland.  The  chief  symptoms  of  this 
condition  were  weakness,  pallor,  anaemia,  and  oedema, 
without  albuminuria,  and  he  mentions  that  one  patient 
closely  resembled  a  cretin  in  appearance.  On  April  4th, 
1883,  at  the  twelfth  congress  of  German  surgeons, 
Kocher  gave  a  very  complete  account  of  the  symptoms 
which  he  had  observed,  with  but  few  exceptions,  to 
follow  total  removal  of  the  thyroid  gland  for  goitre, 
and  to  which  he  gave  the  name  "cachexia  strumipriva." 
This  condition  was  considered  by  Kocher  to  be  the  result 
of  injuries  sustained  by  the  tissues  in  the  neck  during 
the  operation  rather  than  the  effect  of  the  loss  of  the 
thyroid  gland.  Soon  afterwards  a  further  communica- 
tion was  published  by  J.  L.  and  A.  Reverdin  in  which 
attention  was  directed  to  the  similarity  between  this 
condition,  following  total  thyroidectomy,  and  myxoadema, 
which  led  them  to  name  it  "  myxoedeme  post-operatoire" 
These  authors  pointed  out  that  this  peculiar  condition 
was  developed  only  after  total  extirpation  of  the  thyroid 
gland,  and  rightly  attributed  it  to  the  loss  of  that  gland, 
a  view  which  was  afterwards  adopted  also  by  Kocher. 
The  symptoms  of  the  cachexia  frequently  begin  to  appear 
after  the  patient  has  recovered  from  the  immediate  effects 
of  the  operation  ;  in  some  cases,  however,  no  change  has 
been  observed  until  four  or  five  months  have  elapsed. 
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In  many  cases  the  earliest  symptoms  are  pains  in  the 
"limbs  and  sometimes  also  in  the  shoulders,  neck,  and 
abdomen  ;  these  are  soon  followed  by  languor  with 
weakness  of  the  limbs,  which,  in  the  absence  of  early 
pains,  may  be  the  first  symptoms  to  appear.  Coldness 
of  the  hands  and  feet  is  complained  of,  especially  in 
cold  weather.  Slowness  of  mental  processes  soon  becomes 
a  prominent  feature,  the  speech  is  slow,  and  all  voluntary 
movements  are  executed  much  more  deliberately  than 
before  the  operation.  The  sufferers  are  generally  per- 
fectly aware  of  the  loss  of  their  former  activity.  Swelling 
of  the  face,  hands,  and  feet  then  takes  place.  The 
swelling  may  come  and  go  for  a  time  and  then  become 
permanent.  It  is  most  conspicuous  in  the  eyelids  and 
may  cause  pendulous  swellings  of  the  lower  eyelids.  As 
a  result  of  the  general  swelling  the  features  are  much 
altered,  the  nose  and  lips  become  large  and  thick,  and 
the  whole  face  is  broadened.  The  trunk  also  is  increased 
in  circumference  by  the  swelling.  The  skin  becomes  dry 
and  the  hair  also  may  be  lost.  The  anaemia  often 
becomes  marked.  In  some  cases  headache,  vertigo, 
tetany,  and  epileptic  fits  have  been  observed,  which  is 
not  surprising  considering  the  frequency  of  these  symptoms 
in  monkeys  after  thyroidectomy.  In  some  cases  there 
has  been  dyspnoaa  owing  to  narrowing  of  the  larynx  from 
paralysis  of  the  abductor  muscles  ;  this  is,  however,  a 
purely  accidental  complication,  not  due  to  the  loss  of 
thyroidal  secretion,  but  to  injury  to  the  recurrent  laryngeal 
nerves  either  by  the  operation  or  the  subsequent  con- 
traction of  the  scar  tissue  formed  in  the  wound. 

From  this  description  it  will  be  seen  that  the  clinical 
resemblance  between  cachexia  strumipriva  and  primary 
myxcedema  is  complete.  So  striking  is  the  similarity  in 
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appearance  between  the  two  that  Otto  Lanz,  who  had 
often  examined  Kocher's  cases  of  cachexia  strumipriva, 
on  seeing  a  photograph  of  one  of  the  writer's  cases  of 
myxoedema  in  Newcastle,  thought  that  it  was  taken  from 
one  of  these  cases  which  he  had  himself  photographed 
in  Berne  !  Kocher  found  that  of  thirty-two  patients  upon 
whom  he  had  performed  total  thyroidectomy  for  goitre 
twenty-six  developed  the  cachexia.  The  other  six 
remained  free  from  the  cachexia,  but  in  every  one  of 
them  a  return  of  the  goitre  developed  either  from  a 
remnant  of  thyroid  tissue,  not  removed  at  the  time  of 
the  operation,  or  from  an  accessory  thyroid  gland.  Thus 
in  those  cases  in  which  sufficient  thyroid  gland  tissue 
had  been  left  no  cachexia  appeared,  while  the  symptoms 
which  developed  in  the  others  were  evidently  due  to 
complete  absence  of  the  gland.  The  facts  collected  by 
the  committee  of  the  Clinical  Society  from  a  number 
of  different  surgeons  showed  that  cachexia  strumipriva 
had  developed  in  about  one-third  of  the  cases  in  which 
apparently  all  active  thyroid  tissue  had  been  removed, 
and  in  only  a  few  cases  after  partial  thyroidectomy.  This 
evidence  does  not  prove  that  the  cachexia  is  due  to  the 
loss  of  thyroidal  tissue  alone.  When,  however,  we 
consider  that  these  symptoms  never  follow  any  other 
operation  involving  the  other  important  structures  in  the 
neck,  it  is  evident  that  the  cachexia  when  it  develops  is 
the  result  of  removal  of  the  thyroidal  tissue.  Why  it 
does  not  develop  in  all  cases  after  total  thyroidectomy 
we  are  not  in  a  position  to  say.  It  seems  likely  that 
in  these  cases  a  portion  of  the  gland  tissue  which  has 
been  left  unobserved  at  the  time  of  the  operation,  or  an 
accessory  thyroid  gland,  or  even  some  other  gland,  has 
undergone  sufficient  compensatory  hypertrophy  to  enable 
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it  to  carry  on  the  functions  of  the  gland  which  has  been 
removed,  and  so  prevent  the  onset  of  the  cachexia. 
When  the  thyroid  has  been  removed  in  early  life  arrest 
of  development  takes  place  in  addition  to  the  other 
symptoms,  so  that  the  patient  becomes  a  cretin  instead 
of  developing  the  adult  type  of  myxoadema  as  in  the 
case  already  mentioned.  The  danger  of  inducing  secondary 
inyxoedema  in  man  by  total  thyroidectomy  has  only  to 
be  known  to  be  avoided,  so  that  this  operation  is  not  now 
performed  except  in  the  case  of  malignant  disease  of  the 
gland,  and  in  a  few  cases  of  parenchymatous  goitre  in 
which  multiple  cysts  have  developed.  In  all  other  cases 
a  sufficient  portion  of  the  gland  is  left  to  form  an 
adequate  supply  of  the  secretion,  so  that  secondary 
myxoedema  now  rarely  if  ever  occurs.  When  total 
thyroidectomy  is  necessary  the  development  of  secondary 
myxoadema  is  easily  prevented  by  the  continuous  ad- 
ministration of  thyroid  extract  from  the  time  of  the 
operation. 


CHAPTER  III. 
CRETINISM. 

Derivation. — Cretin,  Swiss  patois  for  Chretien,  a 
Christian  ;  or  Latin  creta,  chalk. 

Synonyms.  —  Infantile  myxcedema,  cretinoid  idiocy. 
Latin  :  cretinism  us  ;  German  :  cretinismus  ;  French  : 
cretinisme,  idiotie  avec  cachexie  pachydermique,  pachy- 
dermie  cretinoide. 

Description. — Cretinism  is  here  used  solely  to  denote 
myxoadema  arising  in  infancy  or  childhood  before  the 
age  of  fifteen.  In  older  writings  many  cases  were  included 
under  this  name  in  which  the  arrest  of  development  wa& 
not  due  to  thyroidal  disease  and  so  were  not  really  cases 
of  cretinism  at  all.  Here  the  term  is  only  used  to 
include  cases  of  true  cretinism,  in  which  the  symptoms 
are  due  to  destructive  disease  or  arrest  of  development 
of  the  thyroid  gland,  commencing  before  birth  or  in  early 
life  before  the  age  of  fifteen. 

The  general  features  of  cretinism  differ  in  many  ways 
from  those  of  myxcedema,  for  in  addition  to  the  symptoms 
which  occur  in  the  adult  we  have  an  arrest  of  mental 
and  bodily  development,  the  results  of  which  become 
more  and  more  apparent  as  the  cretin  grows  older.  A 
sharp  distinction  is  often  drawn  between  sporadic  and 
endemic  cretinism,  the  two  conditions  being  described 
separately.  Careful  examination  shows,  however,  that 
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the  division  is  an  artificial  one  and  that  they  should 
not  be  separated.  We  do  not  give  separate  descriptions 
of  enteric  fever  because  it  may  occur  in  an  endemic, 
epidemic,  or  sporadic  form,  as  each  of  them  is  due  to  a 
common  cause,  infection  by  the  typhoid  bacillus.  Both 
forms  of  cretinism  are  also  the  result  of  a  common  cause, 
a  loss  or  diminution  of  the  functional  activity  of  the 
thyroid  gland  due  to  disease  of  that  organ,  and 
should  therefore  be  considered  as  one  disease.  The 
actual  lesion  of  the  gland  may  vary  in  nature,  causing 
either  diminution  or  increase  in  the  actual  size  of  the 
gland,  and  it  may  vary  considerably  in  severity,  causing 
varying  degrees  of  disablement  up  to  total  loss  of 
function.  The  severity  of  the  symptoms  is  proportional 
to  the  amount  of  destructive  disease  of  the  gland ;  the 
less  the  amount  of  secretion  passing  from  the  gland  into 
the  blood  the  greater  the  severity  of  the  symptoms,  just 
as  in  myxoedema  in  the  adult. 

ETIOLOGY. 

The  loss  or  diminution  of  function  of  the  thyroid  gland, 
which  is  the  cause  of  cretinism,  may  be  due  to  (1)  absence 
of  the  gland,  (2)  arrest  of  its  development,  (3)  fibrosis 
with  atrophy  of  the  glandular  substance,  (4)  conversion 
into  goitre,  (5)  removal  by  operation.  Our  knowledge 
of  the  actual  condition  of  the  gland  is  at  present  scanty, 
but  as  far  as  it  goes  it  tends  to  show  that  in  cases  of 
cretinism  where  the  symptoms  are  present  at  birth  they 
are  due  to  an  absence  or  arrest  of  development  of  the 
gland.  In  these  cases  in  which  the  child  is  healthy  at 
birth,  but  begins  to  show  signs  of  cretinism  during  the 
first  few  years  of  life,  it  is  evident  that  the  gland  has 
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been  fully  formed  at  first,  but  subsequently  a  fibrosis 
with  atrophy  has  developed,  in  all  probability  of  the 
same  character  as  that  we  have  already  described  in  the 
adult.  Goitrous  degeneration  is  common  in  endemic 
cretinism  but  rare  in  the  sporadic  form.  As  in  the 
case  of  the  adult,  the  exciting  cause  of  the  destructive 
disease  of  the  gland  is  at  present  unknown.  At  most 
we  know  something  of  the  conditions  under  which 
the  disease  arises  and  which  may  act  as  predisposing 
causes. 

Age. — Cretinism  may  develop  in  utero  or  at  any  time 
between  birth  and  the  age  of  fifteen  years.  In  some 
cases  the  cretinism  is  so  far  advanced  in  utero  that  the 
child  is  born  dead,  in  others  the  symptoms  are  only  partly 
developed  at  birth  and  become  more  marked  afterwards. 
These  two  congenital  varieties  of  cretinism  are,  however, 
rare.  As  a  rule  nothing  abnormal  is  noticed  about  the 
child  at  birth,  but  at  some  time  during  the  first  three 
or  four  years  the  symptoms  first  attract  attention.  In 
exceptional  cases  the  symptoms  do  not  appear  until  the 
eighth  or  even  the  twelfth  year. 

Sex. — Cretinism  occurs  more  frequently  in  the  female 
than  in  the  male.  This  is  brought  out  clearly  in  any 
large  series  of  cases.  Out  of  9  cases  which  I  have 
seen,  only  2  were  males,  while  15  out  of  an  additional 
36  cases  of  which  I  have  collected  records  were  males. 
Osier  has  published  a  series  of  23  male  and  35  female 
cretins  ;  Bramwell  has  tabulated  14  of  the  former  and 
30  of  the  latter,  and  Langdon  Down  3  male  and  8 
female  cases.  By  adding  all  these  together  we  obtain  a 
series  of  158  cases,  57  of  which  were  males  and  101 
females.  So  that  the  disease  occurs  nearly  twice  as  often 
in  the  female  as  in  the  male.  Fletcher  Beach  in  a 
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series  of  116  cases  found  that  there  were  not  quite  twice 
as  many  females  as  males. 

Heredity, — Sporadic  cretinism  does  not  appear  in  two 
successive  generations,  for  the  simple  reason  that  cretins 
of  both  sexes  are  nearly  always  sterile.  There  is  no 
evidence  to  show  that  the  children  of  parents  who  have 
subsequently  become  myxcedematous  are  more  liable  to 
the  disease  than  others.  The  disease  may,  however,  ap- 
pear in  two  or  more  children  of  the  same  family.  Thus 
a  brother  aged  five  and  a  sister  aged  eight  were  brought 
to  see  me  together,  both  suffering  from  cretinism. 
Bramwell  quotes  an  instance  recorded  by  Stirling  in 
which  three  girls  and  one  boy  in  a  family  of  eleven  were 
cretins,  and  another  example  is  given  by  Caverley  in 
which  two  brothers  and  a  sister  were  cretins.  In  some 
cases  the  parents  have  been  neurotic,  tuberculous,  or 
alcoholic,  but  no  great  stress  can  be  laid  upon  the  presence 
of  such  common  conditions  as  predisposing  factors.  Poor 
circumstances  such  as  have  been  present  in  some  cases 
do  not  favour  the  development  of  the  disease  in  my 
experience,  as  they  were  absent  in  seven  out  of  nine  cases 
I  have  seen.  In  endemic  cretinism  heredity  certainly 
comes  into  play,  as  the  disease  often  develops  in  the 
children  or  grandchildren  of  those  who  have  suffered 
from  endemic  goitre. 

Locality. — Sporadic  cretinism,  unlike  the  endemic  form, 
is  not  confined  to  certain  localities,  but  occurs  alike  in 
Europe,  America,  and  Australia.  In  Great  Britain  cases 
of  sporadic  cretinism  occur  in  many  parts  of  the  country. 
In  a  few  districts  the  disease  is  more  prevalent  than  in 
others  and  may  be  described  as  endemic.  Thus  in  the 
upper  valleys  of  the  Pennine  Range,  in  the  North  of 
England,  in  the  neighbourhood  of  Alston,  Stanhope,  and 
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Kendal,  where  goitre  is  endemic,  there  are  a  considerable 
number  of  cretins.  At  Chiselborough,  in  Somerset,  in 
1847,  no  less  than  twenty-four  out  of  a  population  of  three 
hundred  and  fifty  were  cretins ;  but  the  disease  has  since 
died  out.  In  endemic  cretinism  locality  plays  an  im- 
portant part,  as  this  form  of  the  disease  is  most  frequently 
found  in  the  narrow  valleys  of  mountainous  districts  of 
Europe  and  Asia.  The  exciting  cause  of  the  disease  is 
evidently  closely  allied  to,  and  probably  identical  with, 
that  of  endemic  goitre,  which  will  be  discussed  more  fully 
in  considering  that  disease.  The  evidence  we  so  far 
possess  all  goes  to  show  that  the  local  cause  for  both 
conditions  is  to  be  found  in  the  drinking-water,  which  is, 
however,  rendered  harmless  by  boiling.  We  do  not  know 
what  this  constituent  of  the  water  may  be,  though  the 
destructive  action  of  heat  seems  to  show  that  it  may  be 
a  living  organism.  The  interesting  feature  about  the 
poison,  whatever  its  nature  may  be,  is  that  it  usually 
requires  at  least  two  generations  to  produce  cretinism, 
goitre  appearing  in  the  first  generation  subjected  to  its 
influence  and  cretinism  only  in  the  second  or  third. 
Thus  Fagge  mentions  that  it  has  been  observed  that 
when  a  healthy  family  migrates  into  a  district  where 
both  goitre  and  cretinism  are  endemic,  goitre  may  develop 
in  the  first  generation,  but  cretinism  only  in  the  second 
or  third  generation.  It  appears  also  that  some  waters 
may  produce  goitre  alone,  while  others,  presumably  owing 
to  greater  activity  of  the  same  constituent,  cause  both 
goitre  and  cretinism.  St.  Lager  gives  a  remarkable  example 
of  this  in  the  village  of  Antignano  (Asti),  in  which  there 
were  three  wells.  The  families  which  used  the  first  well 
contained  both  cases  of  goitre  and  cretinism ;  in  those 
who  lived  near  the  second  only  cases  of  goitre  occurred  ; 


CRETINISM.  89 

while  the  rest  of  the  inhabitants,  who  [used  the  third 
well,  were  quite  free  from  both  diseases.  Another  well- 
known  example  of  the  influence  of  the  drinking-water, 
mentioned  by  Ewald,  is  that  of  the  parish  of  Bozel,  in 
Savoy,  the  population  of  which  in  the  year  1848  was 
1,472,  and  included  109  cretins  and  900  cases  of  goitre. 
The  neighbouring  parish  of  St.  Bon,  which  was  similar 
in  all  respects  except  that  the  water-supply  came  from 
a  different  source,  was  free  from  cretinism.  A  fresh 
water-supply  for  Bozel  was  then  obtained  from  St.  Bon, 
with  such  good  results  that  in  1864  there  were  only 
58  cretins  and  39  cases  of  goitre  in  Bozel. 

SYMPTOMS. 

The  appearance  of  a  cretin  is  so  unique  and  striking 
that  in  a  well-marked  case  it  can  be  recognised  at  once. 
The  early  stages  of  the  disease  may  easily  be  overlooked 
or  the  mother  may  state  that  even  at  birth  the  child  did 
not  look  quite  natural.  In  other  cases  the  child  appears 
to  be  quite  normal  at  birth,  and  to  remain  so  for  the 
first  few  months,  year,  or  even  two  years  of  its  life. 
Then  it  is  noticed  that  the  child  is  growing  less  rapidly, 
and  is  less  bright  and  active  than  other  children  of  the 
same  age.  Some  change  in  its  appearance  may  also  be 
observed  at  the  same  time,  for  which  medical  advice  is 
sought.  When  the  symptoms  are  well  marked  it  is  at 
once  apparent  that  mental  and  bodily  development  are 
both  much  retarded,  if  not  arrested. 

Nervous  System,  Mental  Symptoms.— The  child  when 
awake  sits  or  lies  languidly  in  one  position,  doing  nothing, 
for  many  minutes  at  a  stretch,  and  appears  to  take  no 
interest  in  its  surroundings,  presenting  a  strong  contrast 
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to  the  constant  activity  of  a  healthy  child.     It  can,  how- 
ever, be   roused  from  this   hebetude   by   the   sight  of  a 
familiar  face  or  of  food,  and  the  powers  of  recognition  are 
generally  good  for  members  of  the  family.     The  mental 
condition  varies   considerably  in   different  cases.      Young 
cretins  are  dull,  placid,  and  inactive,  characters  which  are 
still  more  marked  in  the  adult,  whole  hours  of  the  day 
being  spent  sitting  still,  either  playing  with  some  simple 
toy  or  doing  nothing  at  all,  as  all  evince  great  dislike  to 
bodily  activity.     Some  cretins  are  so  deficient  in  mental 
powers  as  to  be  quite  helpless  idiots :  some  as  they  grow 
older  remain  in  much  the  same  condition  as  in  childhood  ;. 
they  are  able  to  feed  themselves,  use  a  few  simple  words, 
and  are  clean  in  their  habits,  but  show  no  more  signs  of 
intelligence  than  a  healthy  child  of  one  or  two  years  of 
age.      Others,   again,   show   more   intelligence    and    their 
mental  powers  are   capable   of  still  further  improvement 
by  suitable  education.      The  expression  is  generally  stolid 
and  fixed,  but  most  cretins  are  easily  amused  and  made 
to  laugh.     They  nearly  always  sleep  well,  and  for  longer 
periods  than  healthy  individuals  of  the  same  age.      The 
power   of    speech    in    older    children    and    adults    varies 
according  to  the  mental  condition  :  in  some  cases  it  may 
simply   consist   of  unintelligible   sounds ;   in   many  cases, 
however,  words  of  one  syllable  are  used,   and,   aided  by 
signs,  the  wishes  are  readily  communicated  to  those  who 
are  familiar  with  the  patient.     In  slight  cases  speech  may 
be  but   little   affected,   though   the   voice   itself   is    often 
hoarse.     In  idiotic  cases  the  habits,  as  might  be  expected, 
are  dirty.     I  have  seen  one  female  case,  only  three  years 
of  age,  in  which  there  was  frequent  masturbation.     When 
there  is   a   moderate   amount   of  intelligence   cretins    are 
usually  careful  and  cleanly. 
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Special  Senses. — Sight  is  generally  quite  good,  but  the 
sense  of  smell  is  often  deficient.  Hearing  is  often 
imperfect,  as  many  as  two-thirds  of  the  cases  examined 
by  the  Sardinian  Commission  showing  this  defect. 

Motor  Power. — Motor  power  is  generally  deficient,  and 
young  cretins  are  late  in  learning  to  crawl  and  may  not 
be  able  to  walk  alone  until  they  are  four  or  five  years 
old.  When  able  to  walk  the  gait  is  slow  and  awkward 
and  all  voluntary  movements  are  executed  slowly  and 
deliberately. 

General  Condition  and  Appearance. — The  whole  body  is 
short  and  stunted,  and  the  older  the  patient  the  more 
striking  the  discrepancy  between  age  and  size.  Thus 
in  one  of  my  cases,  in  which  the  symptoms  had  first  ap- 
peared before  she  was  a  year  old,  the  height  at  the  age 
of  twenty-eight  was  only  34 J  inches.  There  is  a  general 
subcutaneous  solid  oedema,  which  varies  in  amount  in 
different  cases.  This  swelling,  though  general  in  dis- 
tribution, is  most  evident  wherever  the  subcutaneous 
tissues  are  lax,  as  in  the  eyelids,  lips,  cheeks,  and  neck, 
and  especially  in  the  supraclavicular  fossse,  where  it  often 
forms  definite  rounded  swellings,  the  so-called  "  fatty 
tumours  "  on  each  side  of  the  neck.  The  back  of  the 
hand  and  the  dorsum  of  the  foot  are  also  much  swollen 
in  many  cases.  The  head  is  narrow  in  front  and  broad 
behind,  the  anterior  fontanelle  remains  patent,  and 
Wormian  bones  may  be  present  in  the  sutures  of  the 
skull.  The  forehead  in  some  cases  is  wrinkled  trans- 
versely. The  face  as  a  whole  is  rounded,  owing  to  the 
swollen  condition  of  the  cheeks  and  chin,  which  may 
be  loose  and  pendulous.  The  eyes  appear  to  be  widely 
separated,  while  the  nose  is  short  and  broad,  depressed 
at  the  bridge,  turned  up  at  the  tip,  and  the  nostrils 
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dilated.  The  mouth  is  generally  open  and  looks  large, 
the  lips  being  much  thickened  and  everted,  while  the 
large  swollen  tongue  frequently  protrudes  between  them. 
The  ears  are  large  and  prominent.  The  complexion  is 
uniformly  pale,  no  dilated  venules  being  visible  on  the 
cheek  as  in  myxoedema  in  the  adult,  and  the  mucous 
membrane  of  the  lips  is  opaque  and  often  cyanosed.  The 
skin  is  dry  and  rough,  owing  to  the  absence  of  cutaneous 
secretions,  and  feels  cold  to  the  touch.  At  the  flexures 
of  the  joints  it  is  often  thrown  into  folds  and  creases 
by  the  subcutaneous  swelling.  Flat  pigmented  moles 
and  warts  are  often  present  on  the  face  and  elsewhere 
in  adult  cretins.  The  scalp  is  often  rough  and  covered 
with  dry  brown  crusts  ;  the  hair  upon  it  is  generally 
fairly  abundant,  though  coarse  in  texture,  while  in  adult 
cretins  it  is  very  scanty,  if  not  entirely  absent  on  the 
eyebrows  and  on  other  parts  of  the  body.  The  nails 
may  be  rough,  thickened,  and  cracked.  The  teeth  are 
late  in  developing  and  are  often  carious.  The  neck  is 
short  and  thick,  an  appearance  which  is  accentuated  by 
the  large  amount  of  solid  oedema  present  in  the  supra- 
clavicular  fossae.  In  the  majority  of  cases  no  thyroid 
gland  can  be  felt  in  the  neck  ;  in  a  few  it  can  be  felt 
and  appears  to  be  about  the  normal  size;  exceptionally 
it  is  found  to  be  enlarged.  There  is  generally  well- 
marked  lordosis  of  the  lower  dorsal  and  lumbar  spine, 
which  may  also  be  deformed  by  angular  or  lateral  curva- 
ture. The  abdomen  is  large  and  prominent  ;  in  many 
cases  either  an  umbilical  or  inguinal  hernia  is  present. 
The  limbs  are  short,  owing  to  the  arrest  of  growth  of 
the  long  bones,  and  may  be  wasted  from  muscular  atrophy, 
or  swollen,  if  there  is  much  solid  subcutaneous  oedema. 
The  hands  and  feet  especially  are  broad  and  thick. 
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The  above  features  combined  in  an  advanced  case  make 
up  a  picture  of  repulsive  ugliness  rarely  surpassed  in  the 
worst  of  nightmares,  which  reaches  its  climax  in  the  adult 
cretin,  which  has  aptly  been  called  a  "  pariah  of  nature." 
In  addition  to  the  symptoms  already  described  the 
temperature  is  generally  one  or  two  degrees  below  normal 
and  the  pulse  and  respiration  are  slow.  Severe  attacks 
of  syncope,  in  which  the  patient  is  unconscious  and  pulse- 
less, are  not  uncommon  in  cases  of  long  duration.  A 
greater  or  less  degree  of  anaemia  is  generally  present, 
and  the  haemoglobin  in  the  blood  may  be  reduced  to 
half  the  normal  amount.  In  one  case  Lebreton  and 
Vaquez  found  that  the  red  corpuscles  were  larger  than 
normal  and  that  some  of  them  were  nucleated.  If  this 
condition  is  found  to  be  common  it  would  indicate  that 
the  blood,  like  other  tissues,  is  arrested  in  development 
and  retains  some  of  its  foetal  characteristics.  Constipa- 
tion is  usual  in  cretins  of  all  ages.  In  adults  there  is 
a  marked  arrest  of  development  of  the  generative  organs 
in  both  sexes.  The  testicles,  ovaries,  uterus,  and  mammae 
are  no  more  developed  than  in  the  child,  and  hairs  are 
almost  entirely  absent  from  the  pubes  and  axillge.  Sexual 
instincts  are  in  abeyance,  and  menstruation  is  either 
absent  altogether,  or  only  occurs  at  long  and  irregular 
intervals,  when  the  discharge  is  very  scanty.  The 
following  case,  which  I  have  had  the  opportunity  of 
seeing  several  times  during  the  last  few ,  years  with 
Dr.  Bunting  of  Scots  wood,  is  a  good  example  of  advanced 
cretinism  in  the  adult,  the  onset  having  occurred  in 
infancy. 

A  single  woman,  aged  twenty-eight  years,  was  first 
seen  in  June  1895.  In  infancy  the  mother  noticed  that 
the  extremities  became  blue  and  cold  after  washing,  and 
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that  the  abdomen  was  prominent.  After  a  fall  in  which 
the  back  was  hurt,  at  nine  months  of  age,  growth  became 
arrested  and  the  symptoms  of  cretinism  gradually  de- 
veloped. The  patient  now  has  the  symptoms  of  advanced 
cretinism.  She  is  only  34J  inches  in  height,  and  the 
head  looks  relatively  large,  the  forehead  being  broad  and 
flat.  The  anterior  fontanelle  is  not  quite  closed  by  bone, 
though  it  has  a  dense  thick  covering  which  yields  but 
slightly  when  firm  pressure  is  made.  The  hair  is  dark, 
fairly  abundant,  and  coarse,  but  it  grows  well.  The 
scalp  is  dry,  rough,  and  scaly.  The  appearance  of  the 
face,  body,  and  limbs,  shown  in  Fig.  24,  is  very  charac- 
teristic. The  expression  is  generally  dull  and  fixed,  but 
a  broad  grin  appears  at  once  if  she  is  amused.  The  skin 
has  a  yellowish  tint,  but  there  is  a  slight  flush  in  each 
cheek.  All  parts  of  the  face  are  very  considerably  swollen, 
especially  the  eyelids,  cheeks,  and  lips.  The  nose  is 
short,  broad,  and  turned  up  at  the  end.  The  mouth 
is  large,  the  lips  being  thick  and  everted.  The  tongue 
is  large  and  generally  protrudes  from  the  open  mouth. 
The  teeth  are  ill-developed  and  carious.  The  mother 
thinks  that  she  has  never  yet  lost  her  first  set  of 
teeth.  The  ears  are  large  and  prominent.  The  neck 
is  short  and  thick,  and  no  trace  of  a  thyroid  gland  can 
be  felt.  The  subcutaneous  swelling  forms  a  soft  elastic 
pad  just  above  each  clavicle.  The  abdomen  is  protuberant, 
and  there  is  a  small  umbilical  hernia.  The  limbs  are 
all  short  and  stunted  in  appearance.  There  is  well- 
marked  lordosis  of  the  spine.  Both  feet  and  hands  are 
swollen  and  cold.  The  skin  as  a  whole  is  dry  and  rough. 
There  are  two  pigmented  moles,  one  on  the  chest  and 
the  other  on  the  cheek.  The  mammary  glands  are  rudi- 
mentary, like  those  of  a  child,  and  there  is  no  pubic 


FIG.  24. 

CEETIX,  BEFORE  TREATMENT,  AGED  28. 
JUNE,  1895  ;  HEIGHT,  34±  i>*. 
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hair.  Menstruation  has  only  occurred  a  few  times  and 
the  flow  has  been  very  scanty.  Her  temperature  is 
96*3°  F.  at  3.30  p.m.  She  cannot  read,  write,  or  even 
dress  herself.  She  can  feed  herself  if  inclined,  and  sleeps 
well.  She  can  walk  slowly,  but  rarely  leaves  the  house, 
and  may  be  left  alone  in  a  chair  without  moving  for 
two  hours.  The  vocabulary  is  limited  to  a  few  words, 
such  as  "  Ma,"  "  Thomas,"  and  "  Pussy."  She  is  easily 
amused  and  sometimes  has  fits  of  almost  uncontrollable 
laughter. 

The  appearance  of  the  patient  in  whom  the  symptoms 
of  the  disease  had  been  present  for  twenty-seven  years 
is  shown  in  Fig.  24.  Systematic  treatment  was  at  once 
commenced  and  the  result  will  be  detailed  later. 


NATURAL  COURSE  AND  TERMINATION. 

The  consideration  of  the  symptoms  of  cretinism  has 
already  shown  that  the  natural  course  of  the  disease, 
when  untreated,  is  extremely  slow.  The  symptoms 
develop  gradually,  so  that  it  is  often  difficult  to  fix  the 
time  of  the  onset  even  approximately.  When  once  the 
symptoms  have  become  fully  developed  the  condition 
may  remain  practically  unchanged  for  years  together. 
Thus  in  the  case  just  related  there  had  been  very  little 
mental  or  physical  change  in  the  patient  for  twenty  years. 
A  considerable  number  of  cases  die  during  the  first  few 
years  of  life,  not  so  much  perhaps  from  the  cretinism 
itself  as  from  some  acute  intercurrent  disease  to  which 
they  can  offer  but  a  feeble  resistance.  The  general 
tendency  in  all  cases  is  sooner  or  later  to  get  gradually 
worse,  and  no  spontaneous  improvement,  with  the  excep- 
tion of  a  slight  temporary  remission  of  some  of  the 
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symptoms  during  the  warm  weather,  ever  occurs.  Those- 
cases  which  survive  the  earlier  years  of  childhood  may, 
however,  attain  the  age  of  twenty,  thirty,  or  even  forty 
years.  Some  endemic  cretins  attain  even  a  greater  age, 
and  on  the  whole  they  appear  to  live  longer  than  sporadic 
cretins,  who  rarely  reach  forty.  This  is  probably  due  to 
the  fact  that  a  much  larger  proportion  of  the  former 
have  goitre,  and  consequently  the  function  of  the  thyroid 
gland  is  not  so  much  impaired  as  in  cases  in  which  there 
is  fibrosis  with  atrophy  of  the  gland,  as  in  the  majority 
of  sporadic  cretins.  This  point,  however,  requires  further 
investigation,  as  I  know  of  no  actual  statistics  to  prove 
that  goitrous  cretins  live  longer  than  the  others.  Death 
may  occur  from  some  acute  intercurrent  disease,  such  as 
pneumonia,  to  which  cretins  easily  succumb,  or  it  may 
be  the  result  of  chronic  renal  disease  or  cardiac  failure. 

MORBID  ANATOMY. 

Our  knowledge  of  the  pathological  anatomy  of  cretinism 
is  still  very  deficient,  as  but  few  complete  post-mortem 
examinations  have  as  yet  been  recorded.  The  chief 
interest  attaches  to  the  diseased  condition  of  the  thyroid 
gland,  upon  which  the  other  changes  depend. 

The  Thyroid  Gland. — In  describing  the  condition  of  the 
thyroid  gland  it  is  most  convenient  to  follow  the  plan 
adopted  by  Rushton  Parker  and  by  Osier  and  to  divide 
the  cases  into  three  classes  :  (a)  with  absence  of  thyroid 
gland,  (b)  with  atrophy  of  thyroid  gland,  (c)  with  goitre. 
In  adopting  this  grouping  it  is  important  to  bear  in 
mind  that  the  essential  lesion  is  impairment  or  loss  of 
the  function  of  the  thyroid  gland,  which  may  be  due  to 
any  one  of  the  three  conditions  named,  and  that  in  each 
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group  the  actual  degree  of  failure  of  the  function  of  the 
gland  may  vary  from  a  slight  insufficiency,  associated 
with  a  minor  degree  of  cretinism,  up  to  total  abolition 
of  function  with  severe  cretinism. 

(a)  With  Absence  of  Thyroid  Gland.— In  some  cases  no 
trace  of  a  thyroid  gland  has  been  found  after  death  ;  in 
such  the  gland  has  either  not  developed  at  all  or  has 
become  so  completely  wasted  as  to  leave  no  remains. 
This  absence  of  the  gland  was  first  observed  by  Curling 
in  two  cases  of  cretinism  fifty  years  ago.  In  sixteen  out 
of  one  hundred  and  sixteen  cases  collected  by  Fletcher 
Beach  a  post-mortem  examination  was  made,  and  in 
fourteen  no  thyroid  gland  was  found  ;  in  the  remaining 
two  cases  the  gland  was  goitrous.  In  the  records 
of  ten  autopsies  collected  by  Bramwell  it  is  stated 
that  the  gland  was  absent  in  nine.  Osier  also  records 
a  case  reported  by  Dr.  Friend,  in  which  not  even  a 
trace  of  fibrous  tissue  could  be  found  in  the  site  of  the 
gland. 

(b}  With  Atrophy  of  the  Thyroid  Gland.  —  In  these 
cases  there  is  a  distinct  history  of  good  health  for  several 
years  in  early  childhood,  followed  by  the  development  of 
symptoms  of  cretinism.  The  thyroid  gland  is  normal  at 
birth,  remains  so  for  several  years,  and  then  a  fibrosis  with 
atrophy  develops,  just  as  in  myxoedema  in  the  adult.  The 
thyroidal  disease  may  come  on  insidiously  without  apparent 
cause  or  may  follow  an  attack  of  some  acute  infective 
disease.  Thus  cases  have  been  recorded  in  which  the 
symptoms  developed  after  measles,  whooping  cough,  enteric 
fever,  and  scarlatina  with  nephritis.  It  is  important  to 
note  that  in  these  cases  in  which  the  disease  commences 
in  later  childhood  just  the  same  condition  was  established 
as  in  Sick's  case  after  removal  of  the  gland  for  goitre 
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at  ten  years  of  age,  which  will  be  referred  to  again. 
The  actual  condition  of  the  thyroid  gland  has  been  ascer- 
tained in  only  a  few  of  these  cases,  and  though  there  were 
slight  differences  between  them  the  more  important  morbid 
changes  were  the  same  in  all.  The  changes  have  been 
well  described  by  De  Coulon,  Hanau,  and  Barker.  The 
gland  is  diminished  in  size,  and  on  section  a  large  increase 
of  fibrous  connective  tissue  is  apparent  to  the  naked  eye. 
With  lower  powers  of  the  microscope  the  fibrous  tissue 
separating  the  lobules  and  surrounding  the  alveoli  can  be 
seen  to  be  greatly  increased  in  amount.  With  higher 
magnification  this  thickened  stroma  is  seen  to  consist 
largely  of  white  fibrous  tissue  with  but  few  nuclei,  while 
in  places,  where  the  glandular  structures  show  signs  of 
rapid  atrophy,  the  nuclei  are  more  numerous.  There 
may  be  a  few  cysts  lined  by  glandular  cells  and  filled 
with  colloid.  The  alveoli  of  the  gland  show  marked 
degenerative  changes  and  can  be  seen  in  various  stages 
of  atrophy.  In  some  the  lumen  is  diminished  or  obliter- 
ated entirely,  and  very  few  contain  any  colloid.  The 
epithelial  cells  are  irregular  in  size,  some  being  consider- 
ably larger  than  normal,  and  both  cell  protoplasm  and 
nuclei  show  degenerative  changes.  In  places  where  the 
atrophy  is  still  more  advanced  the  alveoli  are  only  repre- 
sented by  small  groups  of  epithelial  cells  surrounded  by 
the  newly  formed  connective  tissue.  It  will  thus  be  evident 
that  in  the  main  the  changes  are  similar  to  those  which  are 
found  in  myxcedema  in  the  adult,  and  consist  essentially 
of  a  fibrosis  of  the  whole  gland,  with  various  degrees  of 
atrophy  of  the  glandular  secreting  structures,  leading  to 
great  diminution,  if  not  to  complete  arrest,  of  function. 

(c)    With    Goitre. — Comparatively  few   sporadic    cretins 
have   goitre,   in   which   respect  they  differ   from   endemic 
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cretins,  in  whom  goitre  frequently  occurs.  Of  116  cases 
of  sporadic  cretinism  collected  by  Fletcher  Beach  only 
7  had  goitre,  and  of  60  cases  collected  by  Osier  in 
America  7  had  goitre,  or  in  other  words  only  8 
per  cent,  of  sporadic  cretins  have  goitre  ;  whereas  of 
5,923  cases  of  endemic  cretinism  collected  by  the  Sardinian 
Commission  3,912,  or  66  per  cent,  had  goitre  ;  so  that 
goitre  occurs  eight  times  as  frequently  in  endemic  as  in 
sporadic  cretinism.  We  have  no  information  as  yet  as  to 
the  structure  of  the  goitre  when  present  in  sporadic 
cretinism.  There  can,  however,  be  no  doubt  that,  what- 
ever the  exact  nature  of  the  enlargement  may  be,  it,  just 
as  much  as  the  fibrosis  with  atrophy,  entails  destruction 
of  the  secreting  portion  of  the  gland. 

Skeleton. — The  skeletal  changes  have  been  observed 
more  closely  in  the  endemic  than  in  the  sporadic  form 
of  the  disease,  but  in  all  probability  the  changes  are  the 
same  in  each.  The  total  length  of  the  skeleton  is  much 
less  than  in  an  average  child  or  adult  of  the  same  age 
and  sex.  Adult  cretins  are  rarely  more  than  4J  feet 
high,  and  not  infrequently  they  measure  less  than  3  feet 
during  life,  as  in  the  case  already  described,  in  which 
the  height  was  only  34J  inches  at  twenty-eight  years 
of  age.  The  long  bones  are  short  and  thick,  and  may  be 
bent  and  deformed,  like  the  bones  in  rickets.  Flattening 
of  the  condyles  of  the  femur  has  been  observed  by  Klebs, 
and  Bircher  found  the  neck  of  the  bone  thick  and  short 
and  the  head  broad.  The  pelvis  may  be  narrow  as  in 
rickets.  Examination  of  the  epiphysial  cartilages  at  the 
ends  of  the  long  bones  shows,  however,  that  instead  of 
the  increase  in  the  proliferation  and  columnar  zones  of  the 
cartilage,  which  is  seen  in  this  situation  in  rickets,  there 
is  an  arrest  of  its  development,  and  Grawitz  found  in  one 
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typical  case  that  all  signs  of  columnar  formation  of  the 
cartilage  cells  were  absent.  The  peculiar  shape  of  the 
skull,  which  is  seen  in  many  cretins,  was  attributed  by 
Virchow  to  a  premature  ossification  of  the  spheno-occipital 
suture,  which  he  found  had  already  taken  place  in  a 
newly  born  cretin,  whereas  normally  it  is  deferred  till 
the  fifteenth  year.  The  same  condition  was  found  by 
Grawitz  in  a  seven  months'  foetus.  This  premature 
synostosis  of  the  basi-occipital  and  basi-sphenoid  bones, 
when  present,  would  limit  the  proper  growth  of  the  base 
of  the  skull,  while  the  membrane  bones  of  the  vertex 
continue  to  grow,  so  that  the  skull  becomes  short  and 
broad.  This  early  symptom  does  not,  however,  occur  in 
all  cases,  for  Bircher  has  found  these  bones  still  ununited 
as  late  as  the  twenty-fourth  year.  Too  much  stress  has 
probably  been  laid  upon  this  early  ossification  of  one 
suture  as  a  cause  of  the  peculiar  shape  of  the  cretin's 
skull,  which  is  rather  a  result  of  a  general  arrest  of  its 
proper  development  as  a  whole.  Thus  the  typical  skull 
of  a  cretin  is  short  and  broad  and  retains  some  of  its 
foetal  characteristics.  The  anterior  fontanelle  may  remain 
widely  open,  and  Horsley  mentions  that  Wormian  bones 
are  often  found  in  the  sutures. 


PATHOLOGY. 

We  have  seen  in  the  preceding  section  that  the  essential 
lesion  in  cretinism  is  absence  or  destructive  disease  of  the 
thyroid  gland,  just  as  in  myxcedema  in  the  adult.  In 
considering  the  functions  of  the  thyroid  gland  in  Chapter  I. 
we  showed  what  a  profound  influence  upon  the  growth  and 
development  of  young  animals  was  produced  by  removal 
of  the  gland  at  an  early  age,  and  that  in  fact  a  condition 
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of  cretinism  can  be  produced  by  this  operation  in  lambs 
and  kids.  In  addition  to  this  we  have  the  valuable 
evidence  afforded  by  the  case  recorded  by  Bruns,  in 
which  a  boy,  from  whom  Sick  had  removed  an  entire 
goitre  at  the  age  of  ten,  became  a  complete  cretin.  We 
know  also  that  in  the  treatment  of  cretinism,  when  the 
supply  of  thyroid  secretion  is  renewed  by  giving  thyroid 
extract,  the  symptoms  are  removed.  These  facts  con- 
clusively prove  that  cretinism  is  entirely  due  to  disease 
or  arrest  of  development  of  the  thyroid  gland  and  the 
consequent  deficiency  of  its  secretion  in  the  blood. 

DIAGNOSIS. 

In  an  advanced  case  of  cretinism  the  arrest  of  mental 
and  bodily  development,  combined  with  the  striking 
appearance  already  described,  are  so  characteristic  that 
a  diagnosis  can  generally  be  made  by  inspection  alone. 
In  slight  cases  in  young  children  diagnosis  is  sometimes 
more  difficult ;  but  a  history  of  arrest  of  development 
should  always  raise  the  suspicion  of  the  existence  of 
cretinism,  which  will  be  confirmed  if  there  is  inability 
to  walk  or  talk,  delay  of  dentition,  combined  with  some 
subcutaneous  swelling,  a  vacant  expression  with  thickened 
lips,  open  mouth,  and  protruding  tongue.  In  doubtful  cases 
the  therapeutic  test  is  of  great  assistance,  and  in  such, 
systematic  treatment  by  thyroid  extract  should  be  carried 
out  for  two  or  three  months.  If  no  decided  improve- 
ment has  then  taken  place  the  child  is  evidently  not  a 
cretin,  for  in  other  forms  of  arrested  growth  the  treat- 
ment has  comparatively  little  effect.  The  importance 
of  early  diagnosis  in  such  cases  lies  in  the  fact  that  the 
earlier  the  treatment  is  commenced  the  better  prospect 
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there  is  of  normal  development  of  the  central  nervous 
system. 

Mongolian  Idiocy. — Some  types  of  idiocy  may  be  mistaken 
for  cases  of  cretinism.  The  Mongolian  idiot  most  nearly 
resembles  a  cretin  on  account  of  the  stunted  growth  and 
mental  defect.  In  both  there  is  also  depression  of  the 
bridge  of  the  nose  and  protrusion  of  the  tongue,  the 
temperature  is  subnormal,  the  abdomen  is  prominent, 
an  umbilical  hernia  may  be  present,  dentition  and  speech 
are  both  delayed,  and  the  anterior  fontanelle  is  late  in 
closing.  The  cretin  differs,  however,  from  the  Mongolian 
idiot  in  the  following  points  :  he  is  dull  and  apathetic,  slow 
in  movement,  and  the  face  is  expressionless,  whereas  the 
Mongolian  idiot  is  smiling  and  observant,  and  shows  more 
active  movements,  while  the  characteristic  changes  found 
in  the  skin  and  hair  of  the  cretin  are  absent.  In  a 
doubtful  case  the  therapeutic  test  will  be  followed  by 
rapid  improvement  if  the  child  is  a  cretin,  and  by  little 
or  none  if  it  is  a  Mongolian  idiot.  There  are,  however, 
some  cases  which  appear  to  be  Mongolian  idiots  with 
cretinism ;  in  such  improvement  of  those  symptoms  which 
are  due  to  thyroidal  insufficiency  will  be  observed,  but 
not  in  the  others. 

Achondroplasia. — Another  rare  condition  which  has  been 
mistaken  for  cretinism  is  achondroplasia,  a  disease  which 
is  especially  characterised  by  arrest  of  growth  of  the 
diaphyses  of  the  long  bones  with  enlargement  of  their 
epiphyses.  Thus  achondroplastic  dwarfs  have  short  and 
stunted  limbs,  the  bridge  of  the  nose  is  depressed,  and 
the  hands  and  feet  are  short  and  thick.  In  these  dwarfs 
the  relative  shortness  of  the  limbs  and  the  length  of  the 
trunk  are  striking  even  in  early  infancy,  whereas  in  infant 
cretins  this  is  not  the  case,  the  disproportion  only  becoming 
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evident  later  on.  They  may  also  be  further  distinguished 
from  cretins  by  the  following  characteristic  features : 
The  mental  condition  is  not  deficient,  while  the  skin  and 
hair  are  natural  in  appearance.  The  abdomen  is  not  pro- 
tuberant, while  the  buttocks  are  often  prominent.  There 
are  no  supraclavicular  swellings,  the  temperature  is  normal, 
and  if  the  thyroid  gland  can  be  felt  it  will  be  found  to  be 
normal  in  size.  Dr.  J.  Thomson  has  also  shown  that 
the  hands,  though  short,  differ  from  those  of  a  cretin  in 
showing  a  distinct  parting  between  the  second  and  third 
fingers,  which  curve  away  from  one  another. 

PROGNOSIS. 

Formerly  the  prospect  for  a  cretin  was  indeed  a  gloomy 
one,  for  we  have  already  seen,  in  considering  the  natural 
course  of  the  disease,  that  no  recovery  took  place  and 
sooner  or  later  the  disease  ended  fatally.  Even  in  cases 
where  life  was  prolonged  for  years  the  condition  of  mind 
and  body  was  such  as  to  render  the  life  of  a  cretin  a 
mere  existence,  without  profit  or  pleasure  to  himself  or 
any  one  else.  Since  the  introduction  of  our  present  rational 
method  of  treatment  the  prognosis  is  much  more  favour- 
able. In  fact  we  may  go  as  far  as  to  say  that  if  a  case 
is  recognised  as  early  as  possible,  and  treatment  is  com- 
menced at  once  and  continued  steadily  without  interruption, 
physical  development  may  continue  as  rapidly  and  as  fully 
as  in  a  normal  child.  Under  these  conditions  it  may,  in 
the  absence  of  any  history  of  the  case,  be  impossible  to 
tell  from  the  physical  condition  of  the  child  after  treat- 
ment that  it  has  ever  been  a  cretin.  The  mental  develop- 
ment in  many  cases  is  not  so  good,  as  even  when  the 
physical  development  is  all  that  could  be  desired  the 
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mental  condition  is  no  better  than  that  of  a  child  several 
years  younger.  It  is  thus,  even  under  the  most  favourable 
conditions,  much  more  easy  to  foretell  physical  improve- 
ment than  to  gauge  the  amount  of  mental  development 
which  may  be  possible  in  any  given  case.  The  longer 
the  disease  has  been  in  existence,  before  the  commencement 
of  treatment,  the  less  the  amount  of  improvement  which 
can  be  expected  ;  but  even  in  cases  of  many  years'  duration 
a  remarkable  amount  of  physical  development  may  still 
be  possible.  Experience  has  already  shown  that  in  cretinism 
of  some  years'  duration,  rapid  as  the  improvement  in  the 
physical  condition  may  be,  the  intellectual  development 
is  much  slower,  so  that  when  treatment  is  commenced 
late  it  is  doubtful  if  the  latter  will  ever  advance  as  far 
as  when  treatment  is  started  early. 

TREATMENT  OF  CRETINISM. 

We  have  already  considered  the  results  of  athyroidism 
in  young  animals  and  children,  and  have  seen  how  they 
are  more  serious  than  in  the  adult  owing  to  the  arrest 
of  development.  The  treatment  of  a  cretin  consequently 
presents  a  more  formidable  task,  but  the  results  are 
in  some  respects  even  more  interesting  than  in  the 
adult.  I  would  again  point  out  the  importance  of 
carefully  considering  the  possibility  of  the  presence  of 
disease  or  lack  of  development  of  the  thyroid  gland  in 
every  case  of  arrest  or  delay  of  development  in  children. 
In  all  such  cases  it  is  important  to  look  for  slight  signs 
of  cretinism.  There  are  of  course  other  causes  of  arrest 
of  growth,  such  as  achondroplasia  ;  but  I  have  seen 
several  cases  where  the  ordinary  symptoms  of  cretinism 
were  not  distinct  and  might  easily  escape  observation  if 


CRETINISM.  105 

not  searched  for  carefully,  in  which  the  rapid  improve- 
ment following  thyroid  treatment  has  proved  that  the 
arrest  of  development  was  due  to  thyroidal  insufficiency. 

The  treatment  of  early  cretinism  is  carried  out  on  the  same 
lines  as  the  treatment  of  myxosdema  in  the  adult.  During 
the  first  stage  gradually  increasing  doses  of  thyroid  extract 
are  given  till  the  symptoms  disappear.  It  is  advisable  in 
treating  a  small  cretin  to  begin  with  a  dose  of  one  or 
two  minims  each  evening,  gradually  increased  by  the 
addition  of  one  minim  each  week  or  fortnight  until  a 
dose  of  five,  seven,  or  ten  minims,  according  to  the  size 
of  the  child,  is  reached.  As  the  child  gets  older  it  may 
be  found  necessary  to  increase  the  daily  dose  from  time 
to  time  by  the  addition  of  another  minim.  If  too  large 
doses  are  given  the  pulse  becomes  too  frequent,  pains 
may  be  felt  in  the  limbs  and  elsewhere,  the  temperature 
may  rise  above  the  normal  level,  and  purging  may 
follow.  As  in  the  adult  the  treatment  must  be  continued 
as  long  as  the  patient  lives.  As  soon  as  the  symptoms 
have  disappeared  it  is  only  necessary  to  determine  the 
most  suitable  permanent  dose  and  to  ensure  its  unin- 
terrupted administration. 

In  the  treatment  of  cretinism  which  has  lasted  for 
some  years  we  have  a  much  more  difficult  task  to  perform, 
but  very  good  results  can  be  obtained.  Even  when  the 
disease  has  already  lasted  ten  or  twelve  years,  provided  the 
patient  is  not  more  than  eighteen  or  twenty  years  old, 
a  remarkable  amount  of  growth  can  take  place.  In  these 
cases  from  three  to  five  minims  of  thyroid  extract  may 
be  given  at  the  commencement  and  increased  according 
to  the  progress  observed.  Even  in  cases  in  which  the 
symptoms  have  lasted  for  twenty  or  twenty-five  years 
some  growth  and  marked  improvement  in  all  the  symptoms 
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take  place.  In  cases  of  long  duration  attacks  of  syncope 
are  not  uncommon.  In  such  the  earlier  part  of  the 
treatment  is  more  safely  accomplished  by  keeping  the 
patient  in  bed  and  giving  small  doses  of  one  or  two 
minims  only  at  first. 

Results  of  the  Treatment  of  Cretinism. — When  the  necessary 
stimulus  to  the  normal  metabolism  of  growth  is  thus 
supplied  to  a  cretin  in  the  early  stages  of  the  disease  the 
symptoms  disappear.  The  swelling  gradually  diminishes 
in  all  parts  of  the  body.  The  tongue,  lips,  and  nose 
diminish  in  size,  so  that  the  appearance  becomes  natural. 
The  skin  becomes  soft  and  moist  and  the  temperature 
rises  to  normal.  Growth,  which  at  this  early  stage  will 
only  have  been  partially  arrested,  starts  afresh.  If  the 
treatment  is  continuously  carried  on  in  such  a  case  from 
the  earliest  time  at  which  the  disease  is  recognisable,  there 
seems  no  reason  to  doubt  that  ultimately  the  child  will 
grow  up  into  a  fully  developed  healthy  adult  who,  however, 
would  of  course  at  any  time  develop  symptoms  of  myxoe- 
dema  if  the  supply  of  thyroid  extract  was  discontinued. 
The  amount  of  improvement  which  may  take  place  in  very 
advanced  cases  is  well  illustrated  by  the  further  course  of 
the  case  described  and  shown  in  Fig.  24.  In  this  case 
the  symptoms  had  been  present  for  some  twenty-seven  years 
before  treatment  was  commenced.  The  dose  was  at  first 
one  drop  a  day,  and  has  been  gradually  increased  till  now 
she  takes  fifteen  drops,  equal  to  about  twelve  minims 
of  thyroid  extract  daily.  At  the  commencement  of  -the 
treatment  growth  had  been  arrested,  apparently  for  many 
years,  as  she  only  measured  34£  inches  in  height.  She 
now  measures  38J  inches,  having  grown  four  inches  in 
three  and  a  half  years.  The  hair  is  much  less  coarse  than 
it  used  to  be,  and  the  scalp  is  white  and  smooth.  The 
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CRETIN.  AFTER  TREATMENT,  FEB.,  1899  ; 
HEIGHT,  38|  IN. 
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swelling  has  greatly  diminished,  so  that  the  nose,  cheeks, 
and  lips  are  much  smaller  than  they  were,  and  the  whole 
expression  is  much  more  bright  and  intelligent.  The 
mouth  is  kept  closed  and  the  tongue  has  become  normal 
in  size  and  no  longer  protrudes  between  the  lips.  The 
condition  of  the  teeth  does  not  seem  to  have  improved 
except  that  she  can  now  crack  nuts,  which  she  was  unable 
to  do  before.  The  elastic  pads  have  disappeared  from  the 
supraclavicular  regions.  A  most  remarkable  development 
of  the  mammary  glands,  which  before  treatment  were 
entirely  undeveloped,  has  taken  place.  This  is  well  shown 
in  a  recent  photograph  (Fig.  25),  in  which  it  will  be  seen 
that  the  nipples  and  breasts  are  now  very  well  developed. 
Some  pubic  hairs  have  grown,  and  menstruation  which 
had  only  occurred  very  scantily  on  a  few  occasions  is  now 
regular  and  abundant.  The  abdomen  is  less  prominent 
and  the  umbilicus  is  retracted.  There  is  still  marked 
lordosis.  The  skin  is  much  less  dry  and  perspires  freely 
when  she  is  walking.  She  is  much  more  energetic  and 
the  muscular  strength  has  increased  so  that  she  can  now 
walk  two  miles.  The  temperature  has  long  been  normal. 
She  is  distinctly  more  intelligent  ;  her  vocabulary  has 
increased  ;  she  can  recognise  people  and  animals,  and  can 
make  her  wants  perfectly  understood.  She  is  unable, 
however,  to  frame  a  sentence,  and  uses  only  single  words, 
or  at  most  two  or  three  together.  She  is  careful  and 
cleanly  in  her  habits. 

This  case  is  a  good  example  of  the  amount  of  improve- 
ment of  which  even  the  worst  cases  are  capable.  Greater 
improvement  still  has  been  obtained  in  cases  of  some 
years'  duration  in  which  the  patients  are  still  under 
twenty  years  of  age.  Thus  in  Dr.  John  Thomson's 
patient,  aged  eighteen  years  and  eight  months,  33J  inches 
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in  height,  there  was  an  increase  in  the  height  of  4|  inches 
in  twelve  months  ;  and  in  Dr.  Byrom  Bramwell's  patient, 
aged  sixteen  years  and  four  months,  29 \  inches  high, 
growth  was  at  the  rate  of  6J  inches  in  six  months. 

The  intellectual  development  is  always  much  slower 
than  the  bodily  growth  and  general  improvement  in  all 
other  respects.  The  shorter  the  duration  of  the  symptoms 
has  been  at  the  commencement  of  the  treatment  the 
more  rapid  the  improvement  in  the  mental  condition, 
and  I  think  it  is  only  in  cases  in  which  the  treatment 
is  started  early  that  we  can  expect  normal  intellectual 
development  to  take  place.  In  cases  of  some  duration 
it  is  important  that  a  special  education  should  be  carried 
on  at  the  same  time  as  the  treatment,  in  order  that  the 
patient  may  be  able  to  make  the  most  of  the  renewed 
cerebral  activity. 
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E.   CRESSWELL    BABER,  M.B.  LOND. 
Surgeon  to  the  Brighton  and  Sussex  Throat  and  Ear  Hospital. 

A  GUIDE    TO  THE   EXAMINATION  OP   THE  NOSE,  WITH 

Remarks  on  the  Diagnosis  of  Diseases  of  the  Nasal  Cavities.    With  Illustrations, 
small  8vo,  55.  6d. 


G.  GRANVILLE    BANTOCK,  M.D.,  F.R.C.S.  EDIN. 

Surgeon  to  the  Samaritan  Free  Hospital  for  Women  and  Children. 
I. 

ON  THE  TREATMENT  OP  RUPTURE  OP  THE  FEMALE 

Perineum    Immediate  and    Remote.      Second    Edition,   with    Illustrations,  8vo, 
33.  6d. 

n. 
A  PLEA  FOR  EARLY  OVARIOTOMY.    Demy  8vo,  2s. 


FANCOURT   BARNES,  M.D.,  M.R.C.P. 

Physician  to  the  Chelsea  Hospital  for  Women ;  Obstetric  Physician  to  the  Great  Northern  Hospital,  &c. 

A    GERMAN-ENGLISH     DICTIONARY     OF     WORDS     AND 

Terms  used  in  Medicine  and   its  Cognate   Sciences.     Square  lamo,   Roxburgh 
binding,  gs. 


JAMES   BARR,  M.D. 

Physician  to  the  Northern  Hospital,  Liverpool;  Medical  Officer  oj  Her  Majesty's  Prison,  Kirkdale,  &c. 

THE   TREATMENT    OF    TYPHOID    FEVER,   and    reports    of 

fifty-five  consecutive  cases  with  only  one  death.  With  Introduction  by  W.  T. 
GAIRDNER,  M.D.,  LL.D.,  Professor  of  Medicine  in  the  University  of  Glasgow. 
With  Illustrations,  demy  8vo,  6s. 


ASHLEY    W.     BARRETT,    M.B.  LOND.,  M.R.C.S.,  L.D.S.E. 

Consulting  Dental  Surgeon  to  the  London  Hospital;  Examiner  in  Dental  Surgery  to  the  Royal  College 

of  Surgeons,  England. 

DENTAL  SURGERY  FOR  MEDICAL  PRACTITIONERS  AND 

Students  of  Medicine.     Third  Edition,  with  Illustrations,  crown  8vo,  35.  6d. 
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ROBERTS    BARTHOLOW,  M.A.,  M.D.,  LL.D. 

Professor  Emeritus  of  Materia  Medica,  General  Therapeutics,  and  Hygiene  in  the  Jefferson  Medical 
College  of  Philadelphia,  &c.t  6-c. 

A    PRACTICAL    TREATISE    ON    MATERIA    MEDICA    AND 

Therapeutics.     Ninth  Edition,  large  8vo,  2is. 

n. 
A  TREATISE  ON  THE  PRACTICE  OP  MEDICINE,  FOR  THE 

Use  of  Students  and  Practitioners.     Fifth  Edition,  with  Illustrations,  large  8vo, 

2IS. 
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H.    CHARLTON    BASTIAN,  M.A.,  M.D.,  F.R.S.,  F.R.C.P. 

Emeritus  Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London ;  Consulting 
Physician  to  University  College  Hospital,  &c. 

A  TREATISE  ON  APHASIA  AND  OTHER  SPEECH  DEFECTS. 

With  illustrations,  medium  8vo,  153.  [Now  ready. 

PARALYSES:   CEREBRAL,  'fiULBAR,  AND  SPINAL.   A 

Manual  of  Diagnosis  for  Students  and  Practitioners.     With  numerous  Illustra- 
tions, 8vo,  i2s.  6d. 

in. 
VARIOUS     FORMS     OF     HYSTERICAL    OR     FUNCTIONAL 

Paralysis.     Demy  8vo,  js.  6d. 


W.   M.   BEAUMONT. 

Surgeon  to  the  Bath  Eye  Infirmary. 

THE     SHADOW-TEST     IN     THE    DIAGNOSIS     AND     ESTI- 

mation  of  Ametropia.     Post  8vo,  2s.  6d. 


F.   E.    BEDDARD,  M.A.,  F.R.S. 
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CHARLES    E.    BEEVOR,  M.D.  LOND.,  F.R.C.P. 

Physician  to  the  National  Hospital  for  the  Paralysed  and  Epileptic,  the  Great  Northern  Central 
Hospital,  and  the  National  Orthopcedic  Hospital. 

DISEASES   OF   THE    NERVOUS    SYSTEM.     A    Handbook   for 

Students  and  Practitioners.     With  Illustrations,  crown  8vo,  los.  6d. 
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A.   HUGHES    BENNETT,  M.D.,  M.R.C.P. 

Physician  to  the  Hospital  for  Epilepsy  and  Paralysis,  Regent's  Park,  &c. 

A    PRACTICAL    TREATISE    ON    ELECTRO-DIAGNOSIS    IN 

Diseases  of  the  Nervous  System.     With  Illustrations,  8vo,  8s.  6d. 


E.    H.    BENNETT,  M.D.,  F.R.C.S.I. 

Professor  of  Surgery,  University  of  Dublin, 

AND 

D.   J.   CUNNINGHAM,   M.D.,  F.R.C.S.I. 
Professor  of  Anatomy  and  Chirurgeiy,  University  of  Dublin. 

THE    SECTIONAL    ANATOMY;    OF    CONGENITAL    CCECAL 

Hernia.     With  coloured  plates,  sm.  folio,  55.  6d. 


HORATIO    R.    BIGELOW,    M.D. 

Permanent  Member  of  the  American  Medical  Association,  &c. 

PLAIN  TALKS  ON  ELECTRICITY  AND  BATTERIES,  WITH 

Therapeutic  Index.     With  Illustrations,  crown  8vo,  45.  6d. 


DRS.    BOURNEVLLLE    AND    BRICON. 

MANUAL    OF    HYPODERMIC    MEDICATION. 

Translated  from  the  Second  Edition,  and  Edited,  with  Therapeutic  Index  of  Dis- 
eases, by  ANDREW  S.  CURRIE,  M.D.  Edin.,  &c.  With  Illustrations,  crown 
8vo,  33.  6d. 
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HUBERT   BOYCE,  M.B.,   M.R.C.S. 

Professor  of  Pathology  in  University  College,  Liverpool. 

A   TEXT-BOOK   OP  MORBID   HISTOLOGY   for   Students   and 

Practitioners.     With  130  coloured  Illustrations,  royal  8vo,  315.  6d. 


A.   BROCA,  M.D. 

Chirurgeon  des  Hdpitaux  de  Paris,  &c. 

AND 

F.    LUBET-BARBON,  M.D. 
Ancien  interne  des  Hdpitaux  de  Paris. 

MASTOID    ABSCESSES    AND    THEIR    TREATMENT. 

Translated  and  edited  by  HENRY  J.  CURTIS,  B.S.  and  M.D.  (Lond.),  F.R.C.S. 
(Eng.),  Assistant  to  the  Professor  of  Pathology,  University  College,  London,  &c. 
With  coloured  Illustrations,  cr.  8vo,  6s.  [Now  ready. 


O.  A.   BROWNE,  M.A.,  M.D. 

Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest, 

ANEURYSMS  OP  THE  AORTA.    410,  2s.  6d. 


GURDON    BUCK,   M.D. 

CONTRIBUTIONS     TO    REPARATIVE    SURGERY:    Showing 

its  Application  to  the  Treatment  of  Deformities,  produced  by  Destructive  Disease 
or  Injury;  Congenital  Defects  from  Arrest  or  Excess  of  Development;  and  Cica- 
tricial  Contractions  from  Burns.  Large  8vo,  gs. 


MARY  BULLAR  &  J.  F.  BULLAR,  M.B.  CANTAB.,  F.R.C.S. 
RECEIPTS    POR   FLUID    POODS.      i6mo,  is. 


CHARLES    H.    BURNETT,    A.M.,    M.D. 

Emeritus  Professor  of  Otology  in  the  Philadelphia  Poly  clinic  ;  Clinical  Professor  of  Otology  in  the 
Woman's  Medical  College  of  Pennsylvania,  &c. 

SYSTEM  OP  DISEASES  OP  THE  EAR,  NOSE  AND  THROAT. 

By  45  Eminent  American,  British,  Canadian  and  Spanish  Authors.  Edited  by 
CHARLES  H.  BURNETT.  With  Illustrations,  in  two  imperial  8vo  vols.,  half 
morocco,  483.  nett. 

STEPHEN    SMITH    BURT,    M.D. 

Professor  of  Clinical  Medicine  in  the  New  York  Post-graduate  School  and  Hospital. 

EXPLORATION  OF   THE   CHEST   IN   HEALTH   AND 

Disease.     With  Illustrations,  crown  8vo,  6s. 


DUDLEY    W.    BUXTON,    M.D.,  B.S.,  M.R.C.P. 

Administrator  of  Anesthetics  and  Lecturer  in  University  College  Hospital;    Consulting  Anesthetist 
to  the  National  Hospital  for  Paralysis  and  Epilepsy,  Queen's  Square,  &c. 

ANESTHETICS     THEIR     USES     AND     ADMINISTRATION. 

Third  Edition,  with  Illustrations,  crown  8vo,  6s.       [LEWIS'S  PRACTICAL.  SERIES.] 
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CAMBRIDGE  NATURAL  SCIENCE  MANUALS. 

(Issued  by  the  Cambridge  University  Press). 


BIOLOGICAL   SERIES. 

(General  Editor:  A.  E.  SHIPLEY,  M.A.,  Fellow  and  Tutor  of  Christ's  College). 

THE  VERTEBRATE  SKELETON.  By  S.H.REYNOLDS,  M.A.  Trinity  College,  Cam- 
bridge ;  Lecturer  and  Demonstrator  in  Geology  and  Zoology  at  University  College,  Bristol. 
With  numerous  Illustrations,  crown  8vo,  i2s.  6d. 

PRACTICAL  MORBID  ANATOMY.  By  H.  D.  ROLLESTON,  M.D.,  F.R.C.P.,  Fellow  of 
St.  John's  College,  Cambridge;  Assistant  Physician  and  Lecturer  on  Pathology,  St.  George's  Hos- 
pital, London;  and  A.  A.  KANTHACK,  M.D.,  M.R.C. P.,  Lecturer  on  Pathology,  St.  Bartholo- 
mew's Hospital,  London.  Crown  8vo,  6s. 

ZOOGEOGRAPHY.    By  F.  E.  BEDDARD,  M.A.,  F.R.S.    With  Maps,  crown  8vo,  6s. 

PRACTICAL,   PHYSIOLOGY  OF   PLANTS.    By  F.  DARWIN,  M.A.,  F.R.S.,  and  E.  H. 

ACTON,  M.A.     Second  Edition,  with  Illustrations,  crown  8vo,  45.  6d. 

ELEMENTS  OF  BOTANY.  By  F.  DARWIN,  M.A.,  F.R.S.  Second  Edition,  with  nume- 
rous Illustrations,  crown  8vo,  43.  6d. 

A    MANUAL    AND    DICTIONARY    OF    THE    FLOWERING    PLANTS    AND 

Ferns :    Morphology,    Natural  History  and   Classification.     Alphabetically  ar- 
ranged by  J.  C.  WILLIS,  M.A.,  Gonville  and  Caius  College.    Two  vols.,  crown  8vo,  IDS.  6d. 

FOSSIL  PLANTS,  for  Students  of  Botany  and  Geology.    By  A.  C.  SEWARD,  M.A., 

F  G  S    St   John's  College.     In  two  volumes,  demy  8vo.    Vol.  I.,  with  Illustrations,  I2s. 
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ELEMENTARY    PAL/EONTOLOGY-INYERTEBRATE.      By    HENRY    WOODS, 

M  A.   F.G.S.     Second  Edition,  revised  and  enlarged,  with  additional  Illustrations,  crown  8vo,  os. 
OUTLINES     OF     VERTEBRATE     PALAEONTOLOGY     FOR     STUDENTS    OF 

Zoology.     By  A.  S.  WOODWARD,  M.A.     With  Illustrations,  demy  8vo,  145.  [Now  ready. 

THE      SOLUBLE     FERMENTS      AND      FERMENTATION.      By   J.    REYNOLDS 

GREEN   Sc  D    FRS    Professor  of  Botany  to  the  Pharmaceutical  Society  of  Great  Britain,  &c. 

8vo,  las.  '  W 


GEOLOGICAL    SERIES. 

HANDBOOK    TO    THE    GEOLOGY   OF    CAMBRIDGESHIRE.     For  the  use  of 

Students.     By  F.  R.  COWPER  REED,  M.A.,  F.G.S.,  Assistant  to  the  Woodwardian  Professor 
of  Geology.    Crown  8vo,  75.  6d. 
PETROLOGY   FOR    STUDENTS:    An   Introduction   to   the   Study   of  Rocks 

under  the  Microscope.  By  A.  HARKER,  M.A.,  F.G.S,  Fellow  of  St.  John's  College  ;  Demon- 
strator in  Geology  (Petrology)  in  the  University  of  Cambridge.  Second  Edition,  revised,  cr.  8vo, 
7s.  6d. 

THE    PRINCIPLES    OF    STATIGRAPHICAL    GEOLOGY.     By  J.  E.  MARR,  M.A., 
F.R.S.,  Fellow  and  Lecturer  of  St.  John's  College,  Cambridge,  cr.  8vo,  6s.  [Now  ready. 

TREATISE  ON  CRYSTALLOGRAPHY.  By  W.  J.  LEWIS,  M.A.  Professor  of 
Mineralogy  in  the  University  of  Cambridge.  8vo,i4s.  net.  [Now  ready. 


PHYSICAL   SERIES. 

(General  Editor  :   R.  T.  GLAZEBROOK,  M.A.,  F.R.S.,  Fellow  of  Trinity  College  ; 
Assistant  Director  of  the  Cavendish  Laboratory). 

HEAT   AND   LIGHT.    By  R.  T.  GLAZEBROOK,  M.A.    Crown  8vo,  55. 

The  two  Parts  are  also  published  separately.     HEAT,  35.     LIGHT,  35. 
MECHANICS   AND    HYDROSTATICS.     By  the  same  Author.     Crown  8vo,  8s.  6d.     Also  in 

separate  Parts.     Part  I.— DYNAMICS,  45.     Part  II.— STATICS,  35.     Part  III.- HYDROSTATICS,  35. 
.SOLUTION   AND   ELECTROLYSIS.    By  W.  C.  D.  WHETHAM,  M.A.,  Fellow  of  Trinity 

College.    Crown  8vo,  75.  6d. 

ELECTRICITY   AND    MAGNETISM.     By  R.  T.  GLAZEBROOK,  M.A.       [In  preparation. 
SOUND    By  J.  W.  CAPSTICK,  M.A.,  Fellow  of  Trinity  College.  [In  preparation. 
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HARRY   CAMPBELL,  M.D.,  B.S.  LOND.,  F.R.C.P. 

Physician  to  the  North-  West  London  Hospital. 

THE  CAUSATION  OF  DISEASE:    An  Exposition   of  the   ulti- 
mate factors  which  induce  it.     Demy  8vo,  I2s.  6d. 

FLUSHING-  AND  MORBID  BLUSHING:    Their  Pathology  and 

Treatment.     With  plates  and  wood  engravings,  royal  8vo,  los.  6d. 

in. 
DIFFERENCES    IN    THE    NERVOUS    ORGANISATION    OF 

Man  and  Woman,  Physiological  and  Pathological.     Royal  8vo,  155. 

HEADACHE  AND  OTHER  MORBID  CEPHALIC  SENSATIONS. 

Royal  8vo,  i2s.  6d. 


J.   W.   CAPSTICK,   M.A. 
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ALFRED    H.    CARTER,  M.D.  LOND. 

Fellow  oj  the  Royal  College  of  Physicians;  Senior  Physician  to  the  Queen's  Hospital,  Birmingham, 
Professor  of  Medicine  in  Mason  College,  Birmingham. 

ELEMENTS    OF    PRACTICAL    MEDICINE. 

Seventh  Edition,  crown  8vo,  los. 


F.  H.  CHAMPNEYS,  M.A.,  M.D.  OXON.,  F.R.C.P. 

Physician-Accoucheur  and  Lecturer  on  Obstetric  Medicine  at  St.  Bartholomew's  Hospital:   Examiner 
in  Obstetric  Medicine  in  the  University  of  Oxford,  &c. 

I. 

LECTURES    ON  PAINFUL  MENSTRUATION.     The  Harveian 

Lectures,  1890.    Roy.  8vo,  73.  6d. 

u. 
EXPERIMENTAL  RESEARCHES  IN  ARTIFICIAL  RESPIRA- 

tion,  in  Stillborn  Children,  and  Allied  Subjects.     Crown  8vo,  33.  6d. 


W.    BRUCE    CLARKE,  M.A.,  M.B.  OXON.,  F.R.C.S. 

Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  at 
St.  Bartholomew's  Hospital ;   Surgeon  to  the  West  London  Hospital,  &c. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DISEASES  OF  THE 

Kidney  Amenable  to  direct  Surgical  Interference.     With  Illustrations,  demy  8vo, 
73.  6d. 


JOHN     COCKLE,  M.A.,  M.D. 
Physician  to  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC   CANCER.    8vo,  4s.  6d. 


ALEXANDER     COLLIE,     M.D.  ABERD.,   M.R.C.P.  LOND. 
Secretary  of  the  Epidemiological  Society  for  Germany  and  Russia,  &c. 

ON   FEVERS:    THEIR    HISTORY,  ETIOLOGY,    DIAGNOSIS, 

Prognosis,  and  Treatment.     Illustrated  with  Coloured  Plates,  crown  Svo,  8s.  6d. 
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M.    P.    MAYO    COLLIER,    M.B.,  M.S.  LOND.,  F.R.C.S.  ENG. 

Professor  of  Comparative  Anatomy  and  Physiology  at  the  Royal  College  of  Surgeons,  England,  &c. 

THE    PHYSIOLOGY    OF    THE    VASCULAR    SYSTEM. 

With  Illustrations,  8vo,  35.  6d. 


E.   TREACHER    COLLINS,  F.R.C.S. 

Assistant  Surgeon  to  the  Royal  London  Ophthalmic  Hospital,  Moorfields ;  Hunterian  Professor,  Royal 
College  of  Surgeons,  England,  1893-94. 

RESEARCHES  INTO  THE  ANATOMY  AND  PATHOLOGY  OP 

the  Eye.     With  10  Plates  and  28  Figures  in  the  Text,  demy  8vo,  6s. 


WALTER     S.     COLMAN,   M.D.,  F.R.C.P.  LOND. 

Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and  Epileptic,  &c. 

SECTION  CUTTING  AND  STAINING:  A  Practical  Intro- 
duction to  Histological  Methods  for  Students  and  Practitioners.  Second  Edition, 
with  Illustrations,  crown  8vo,  35.  6d.  [Now  ready. 


W.  H.  CORFIELD,  M.A.,  M.D.  OXON.,  F.R.C.P.  LOND. 

Consulting  Sanitary  Adviser  to  H.  M.  Office  of  Works;    Hon.  Sanitary  Adviser  to  University  College 

Hospital;  Professor  of  Hygiene  and  Public  Health  in  University  College,  London ;  Medical 

Officer  of  Hf-alth  for  St.  George's,  Hanover  Square,  &c. 

I. 

DWELLING  HOUSES  :  their  Sanitary  Construction  and  Arrange- 
ments.   Fourth  Edition,  with  Illustrations,  crown  8vo,  35.  6d.  [Now  ready. 

DISEASE    AND    DEFECTIVE    HpUSE    SANITATION:    Being 

Two   Lectures  delivered  before  the  Harveian  Society  of  London.     With  Illustra- 
tions, crown  8vo,  2s. 


J.  LEONARD    CORNING,  M.A.,  M.D. 

Consultant  in  Nervous  Diseases  to  St.  Francis  Hospital. 

A  PRACTICAL    TREATISE    ON    HEADACHE,   NEURALGIA, 

Sleep  and  its  Derangements,  and  Spinal  Irritation.  With  an  Appendix — Eye 
Strain,  a  Cause  of  Headache,  by  DAVID  WEBSTER,  M.D.  Second  Edition, 
demy  8vo,  75.  6d. 


SIDNEY  COUPLAND,  M.D.,  F.R.C.P. 

Physician  to  the  Middlesex  Hospital,  and  Lecturer  on  Practical  Medicine  in  the  Medical  School; 
late  Examiner  in  Medicine  at  the  Examining  Board  for  England. 

NOTES  ON  THE  CLINICAL  EXAMINATION  OP  THE  BLOOD 

and  Excreta.     Third  Edition,  i2mo,  is.  6d. 


CHARLES  CREIGHTON,  M.A.,  M.D. 

Formerly  Demonstrator  of  A  natomy  in  the  University  of  Cambridge. 

A    HISTORY    OF    EPIDEMICS    IN    BRITAIN.     Vol.  I.,  From 

A.D.  664  to  the   Extinction  of  the  Plague.     Demy  8vo,  i8s.     Vol.  II.,  From  the 
Extinction  of  the  Plague  to  the  Present  Time.     Demy  8vo,  203. 

ILLUSTRATIONS    OF    UNCONSCIOUS    MEMORY    IN    DIS- 

ease,  including  a  Theory  of  Alteratives.     Post  8vo,  6s. 
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H.   RADCLIFFE    CROCKER,   M.D.  LOND.,  B.S.,  F.R.C.P. 

Physician  for  Diseases  of  the  Skin  in  University  College  Hospital,  &>c. 

DISEASES  OP  THE   SKIN  ;  THEIR  DESCRIPTION,  PATHO- 

lop;y,  Diagnosis,  and  Treatment.    Second  Edition,  with  92  Illustrations,  8vo,  245. 


EDGAR  M.  CROOKSHANK,  M.B.  LOND. 

Professor  of  Comparative  Pathology  and  Bacteriology,  and  Fellow  of,  King's  College,  London. 

I. 

A  TEXTBOOK  OP  BACTERIOLOGY  :     Including  the  Etiology 

and  Prevention  of  Infective  Diseases,  and  a  short  account  of  Yeasts  and 
Moulds,  Haematozoa,  and  Psorosperms.  Fourth  Edition,  Illustrated  with  22 
Coloured  Plates,  and  273  Illustrations  in  the  Text,  medium  8vo,  2is.  nett. 

fflSTORY   AND    PATHOLOGY    OP   VACCINATION.    Vol.  I., 

A  Critical  Inquiry.  Vol.  II.,  Selected  Essays,  (Edited)  including  works  by  Jenner, 
Pearson,  Woodville,  Henry  Jenner,  Loy,  Rogers,  Birch,  Bousquet,  Estlin,  Ceely, 
Badcock,  Auzias-Turenne,  Dubreuilh  and  Layet.  Two  volumes,  illustrated  with 
22  coloured  plates,  royal  8vo,  2os.  nett. 


F.   DARWIN,  M.A.,  F.R.S. 
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HERBERT     DAVIES,    M.D.,  F.R.C.P. 
Late  Consulting  Physician  to  the  London  Hospital. 

THE  MECHANISM  pP  THE  CIRCULATION  OP  THE  BLOOD 

through  Organically  Diseased  Hearts.  Edited  by  ARTHUR  TEMPLER  DAVIES, 
B.A.  (Nat.  Science  Honours),  M.D.  Cantab.,  F.R.C.P.,  Physician  to  the  Royal 
Hospital  for  Diseases  of  the  Chest.  Crown  8vo,  35.  6d. 


F.  A.  DIXEY,  M.A.,  D.M. 

Fellow  of  Wadham  College,  Oxford. 

EPIDEMIC   INFLUENZA:    A  Study  in  Comparative  Statistics. 

With  Diagrams  and  Tables,  8vo,  ys.  6d. 


HORACE    DOBELL,  M.D. 

Consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  Src. 

ON    DIET    AND    REGIMEN    IN    SICKNESS    AND    HEALTH, 

and  on  the  Interdependence  and  Prevention  of  Diseases  and  the  Diminution  of 
their  Fatality.     Seventh  Edition,  8vo,  53.  nett. 


ROBERT  W.  DOYNE,  F.R.C.S. 

Surgeon  to  the  Oxford  Eye  Hospital;    Ophthalmic  Surgeon  to  St.  John's  Hospital,  Cowley,  and  to  the 
Bourton  on  Water  Cottage  Hospital. 

NOTES  ON  THE  MORE  COMMON  DISEASES  OP  THE  EYE. 

With  Test  Types,  crown  8vo,  2s. 
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PROF.   A.    DUHRSSEN,  M.D. 
Professor  in  Midwifery  and  Gyncecology  in  the  University  of  Berlin. 

MANUAL   OF    GYNAECOLOGICAL   PRACTICE  FOR    STU- 

dents  and  Practitioners.  Second  English,  translated  and  edited  from  the  Sixth 
German  edition,  by  JOHN  W.  TAYLOR,  F.R.C.S.,  Professor  of  Gynaecology,  Mason 
College,  Birmingham,  Surgeon  to  the  Birmingham  and  Midland  Hospital  for 
Women,  and  FREDERICK  EDGE,  M.D.  LOND.,  M.R.C.P.,  F.R.C.S.,  Surgeon 
to  the  Wolverhampton  and  District  Hospital  for  Women.  With  125  Illustra- 
tions, crown  8vo,  6s.  [Now  ready. 

MANUAL   OF    OBSTETRIC    PRACTICE    FOR    STUDENTS 

and  Practitioners.  Translated  and  edited  from  the  Sixth  German  Edition,  by 
JOHN  W.  TAYLOR  and  FREDERICK  EDGE.  With  Illustrations,  crown  8vo,  6s. 


JOHN     EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK   OF  SOLUBILITIES.    Arranged  chiefly  for  the 

use  of  Prescribers  and  Dispensers.     i2mo,  2s.  6d. 


ARTHUR   W.   EDIS,  M.D.  LOND.,  F.R.C.P. 

Senior  Physician  to  the  Chelsea  Hospital  for  Women;    Late  Obstetric  Physician  to  the 
Middlesex  Hospital. 

STERILITY  IN  WOMEN:    including  its  Causation  and   Treat- 
ment.    With  33  Illustrations,  demy  8vo,  6s. 


W.    ELDER,    M.D.,    F.R.C.P.    EDIN. 
Physician  to  Leith  Hospital. 

APHASIA  AND  THE  CEREBRAL  SPEECH  MECHANISM. 

With  Illustrations,  demy  8vo,  IDS.  6d.  [Now  ready. 


ALEXANDER  S.  FAULKNER. 

Surgeon-Major,  Indian  Medical  Service. 

A    GUIDE    TO    THE    PUBLIC    MEDICAL    SERVICES. 

Compiled  from  Official  Sources.     8vo,  2s. 


W.  SOLTAU  FENWICK,  M.D,  B.S.  LOND.,  M.R.C.P. 

Physician  to  Out-patients  at  the  Evelina  Hospital  for  Sick  Children;  Physician  to  the  London 
Temperance  Hospital. 

DISORDERS    OF    DIGESTION1' IN    INFANCY   AND    CHILD- 

hood.     With  Illustrations,  demy  8vo,  los.  6d. 

THE  DYSPEPSIA  OF  PHTHISIS:  Its  Varieties  and  Treat- 
ment, including  a  Description  of  Certain  Forms  of  Dyspepsia  associated  with 
the  Tubercular  Diathesis.  Demy  8vo,  6s. 


DR.  FERBER. 
MODEL  DIAGRAM  OF  THE  ORGANS  IN  THE  THORAX 

and   Upper   Part   of   the   Abdomen.     With    Letter-press    Description.     In  4to, 
coloured,  53.  nett. 

J.    MAGEE    FINNY,  M.D.  DUEL. 
King's  Professor  of  Practice  of  Medicine  in  School  of  Physic,  Ireland,  &-C. 

NOTES    ON    THE    PHYSICAL    DIAGNOSIS   OF   LUNG    DIS- 

eases.     32010,  is.  6d. 
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W.   H.   RUSSELL    FORSBROOK,  M.D.  LOND.,  M.R.C.S. 

Consulting  Medical  Officer  to  the  Government  of  the  Cape  of  Good  Hope;  formerly  Surgical  Registrar  to- 

Westminster  Hospital. 

A    DISSERTATION  ON  OSTEO- ARTHRITIS.    Demy  8vo,  5s. 


J.   MILNER    FOTHERGILL,  M.D.,  M.R.C.P. 
Late  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &-c. 

INDIGESTION  AND  BILIOUSNESS.     Second  Edition,  post  8vo,  7s.  6d. 

GOUT  IN  ITS  PROTEAN  ASPECTS.    Post  8vo,  7s.  6d. 

HI. 

THE  TOWN  DWELLER :    His  Needs  and  His  Wants.     With  an 
Introduction  by  SIR  B.  W.  RICHARDSON,  M.D.,  LL.D.,  F.R.S.     Post  8vo,  35.  6d. 


DR.  E.  FUCHS. 

Professor  of  Ophthalmology  in  the  University  of  Vienna. 

TEXTBOOK  OF  OPHTHALMOLOGY.  Authorized  Translation,  revised 
from  the  Seventh  German  edition  by  A.  DUANE,  M.D.,  Assistant  Surgeon, 
Ophthalmic  and  Aural  Institute,  New  York.  Second  English  Edition,  with 
277  Illustrations,  large  octavo,  2is.  [Now  ready. 


PROFESSOR  DR.  PAUL  FURBRINGER. 

Director  of  the  Friedrichshain  Hospital,  Berlin,  &c. 

TEXT-BOOK     OP     DISEASES      OP     THE     KIDNEYS     AND 

Genito- Urinary  Organs.     Translated  by  W.    H.    GILBERT,  M.D.,  Physician   in 
Baden-Baden,  &c.     Vol.  L,  demy  8vo,  75.  6d.     Vol.  II.,  demy  8vo,  los.  6d. 


SIR  DOUGLAS  GALTON. 

Late  Royal  Engineers,  K.C.B.,  Hon.  D.C.L.,  LL.D.,  F.R.S. ,  Assoc.  Inst.  C.E.,  M.I.Mech.E.,  F.S.A., 
F.G.S.,  F.L.S.,  F.C.S.,  F.R.G.S.,  &c. 

HEALTHY    HOSPITALS.     Observations    on   some   points    con- 
nected with  Hospital  Construction.     With  Illustrations,  8vo,  IDS.  6d. 


JOHN  HENRY  GARRETT,  M.D. 

Licentiate  in  Sanitary  Science  and  Diplomats  in  Public  Health,  Universities  of  Durham  and 

Cambridge,  &c. 

THE  ACTION  OP  WATER  ON  LEAD;  being  an  inquiry  into  the 

Cause  and  Mode  of  the  Action  and  its  Prevention.     Crown  8vo,  45.  6d. 


ALFRED   W.  GERRARD,  F.C.S. 

Examiner  to  the  Pharmaceutical  Society,  &c. 

ELEMENTS     OP     MATERJA      MEDICA    AND     PHARMACY. 

Crown  8vo,  8s.  6d. 

NEW  OFFICIAL  REMEDIES,  B.P.,  1890.     Supplement  to  the 

above.     Crown  8vo,  is. 


R    T    GLAZEBROOK,  M.A.,  F.R.S. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 
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E.   W.    GOODALL,   M.D.   LOND. 

Medical  Superintendent  of  the  Eastern  Hospital  of  the  Metropolitan  Asylums  Board,  formerly 
Medical  Registrar  to  Guy's  Hospital, 

AND 

J.  W.   WASHBOURN,   M.D.  LOND. 

Fellow  of  the  Royal  College  of  Physicians ;   Physician  to  the  London  Fever  Hospital ;  Assistant 
Physician  to  Guy's  Hospital,  and  Lecturer  in  the  Medical  Schocl. 

A   MANUAL   OF   INFECTIOUS  DISEASES.    Illustrated  with  Plates, 
Diagrams,  and  Charts,  demy  8vo,  155. 

JAMES   F.  GOODHART,  M.D.  ABERD.,  F.R.C.P. 

Physician  to  Guy's  Hospital,  and  Consulting  Physician  to  the  Evelina  Hospital  for  Sick  Children. 

ON  COMMpN  NEUROSES  :    or  the  Neurotic  Element  in  Disease 

and  its  Rational  Treatment.     Second  Edition,  crown  8vo,  33.  6d. 


C.  A.   GORDON,  M.D.,  C.B. 

Deputy  Inspector  General  of  Hospitals,  Army  Medical  Department. 

REMARKS    ON    ARMY    SURGEONS    AND    THEIR  WORKS* 

Demy  8vo,  58.  

JOHN    GORHAM,  M.R.C.S. 

TOOTH    EXTRACTION :    a  Manual  on  the  proper  moda  of  Ex- 
tracting Teeth.      Fourth  Edition,  fcap.  8vo,  is.  6d. 


GEORGE   M.   GOULD,  A.M.,  M.D. 

Ophthalmic  Surgeon  to  the  Philadelphia  Hospital,  &c. 

THE  STUDENT'S  MEDICAL  DICTIONARY:   including  all  the 

words  and  'phrases  generally  used  in  Medicine,  with  their  proper  pronunciation 
and  definitions,  based  on  recent  medical  literature.    Tenth  Edition,  8vo,  145.  nett. 

A  POCKET  MEDICAL  DICTIONARY,  Giving  the  Pronuncia- 
tion and  Definition  of  about  12000  of  the  Principal  Words  used  in  Medicine  and 
the  Collateral  Sciences,  aamo,  2s.  6d.  nett. 


W.      R.     GOWERS,    MD.,    F.R.C.P.,    M.R.C.S. 
Physician  to  University  College  Hospital,  &c. 

DIAGRAMS  FOR  THE  RECORD  OF  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is. 


SURGEON-CAPTAIN     A.   E.   GRANT,  M.B. 

Indian  Medical  Service ;  Professor  of  Hygiene,  Madras  Medical  College. 

THE  INDIAN  MANUAL  OF  HYGIENE.    Vol.  I.,  8vo,  los.  6d.  nett. 


LANDON    C.    GRAY,   M.D. 

Professor  of  Nervous  and  Mental  Diseases  in  the  New  York  Poly  clinic;    Visiting  Physician  to 
St.  Mary's  Hospital,  &c. 

A  TREATISE  ON  NERVOUS  AND  MENTAL  DISEASES  FOR 

Students  and  Practitioners  of  Medicine.     With  168  illustrations,  8vo,  2is. 


WILLIAM     GRAY,   M.D.,   C.M.   (EDIN.). 

INFLUENZA,  with  Special   Reference   to   some   Peculiar    Sym- 
ptoms.   8vo,  35.  6d. 

J.    B.    GRESSWELL,   M.R.C.V.S. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY     PHARMACOLOGY    AND      THERAPEUTICS. 

With  an  Index  of  Diseases  and  Remedies.     Fcap.  8vo,  55. 
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A.  HILL  GRIFFITH,  M.D. 

Surgeon,  Manchester  Royal  Eye  Hospital. 

THE    DIAGNOSIS    OP    INTRA-OCULAR    GROWTHS.     With  8 
woodcuts,  8vo,  is.  6d. 


SAMUEL     D.     GROSS,  M.D.,  LL.D.,   D.C.L.  OXON. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

A   PRACTICAL  TREATISE   ON  THE   DISEASES,  INJURIES, 

and  Malformations  of  the  Urinary  Bladder,  the  Prostate  Gland,  and  the  Urethra. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D.,  Surgeon 
to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings,  Svo,  i8s. 


SAMUEL  W.   GROSS,  A.M.,  M.D. 

Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital  and  the 
Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE    ON    TUMOURS    OF    THE    MAM- 

mary  Gland :    embracing  their  Histology,  Pathology,  Diagnosis,  and  Treatment. 
With  Illustrations,  Svo,  los.  6d. 


DR.  JOSEF  GRUBER. 

Professor  of  Otology  in  the  University  of  Vienna,  etc. 

TEXT-BOOK    OP    THE    DISEASES    OP    THE    EAR. 

Translated  from  the  Second  German  edition,  and  Edited,  with  additions,  by 
EDWARD  LAW,  M.D.,  C.M.  EDIN.,  M.R.C.S.  ENG.,  Surgeon  to  the  London  Throat 
Hospital  for  Diseases  of  the  Throat,  Nose  and  Ear;  and  COLEMAN  JEWELL,  M.B. 
LOND.,  M.R.C.S.  ENG.,  late  Surgeon  and  Pathologist  to  the  London  Throat 
Hospital.  Second  English  Edition,  with  165  Illustrations,  and  70  coloured 
figures  on  2  lithographic  plates,  royal  Svo,  28s. 


F.  DE    HAVILLAND    HALL,  M.D.,  F.R.C.P.  LOND. 

Physician  to  Out-patients,  and  in  charge  of  the  Throat  Department  at  the  Westminster  Hospital,  &c. 

DISEASES  OP  THE   NOSE  AND  THROAT.    With  2  coloured  plates 
and  59  illustrations,  crown  Svo,  ics.  6d.  [LEWIS'S  PRACTICAL  SERIES.] 


WILLIAM  A.  HAMMOND,  M.D. 

Professor  of  Mental  and  Nervous  Diseases  in  the  Medical  Department  of  the  University  of  the 
City  of  New  York,  S-c. 

SPIRITUALISM  AND  ALLIED   CAUSES  AND   CONDITIONS 

of  Nervous  Derangement.     With  Illustrations,  post  Svo,  8s.  6d. 


A.   HARKER,   M.A.,  F.G.S. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


VINCENT    DORMER    HARRIS,    M.D.  LOND.,  F.R.C.P. 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park  ;  Examining 
Physician  to  the  Royal  National  Hospital  for  Consumption  and  Diseases  of  the  Chest,  Ventnor,  &c., 

AND 

EDWIN    CLIFFORD    BEALE,    M.A.,  M.B.  CANTAB.,  F.R.C.P. 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  and  to  the  Great 

Northern  Central  Hospital,  6-c. 

THE  TREATMENT   OP  PULMONARY  CONSUMPTION. 

A  Practical  Manual.     Crown  Svo,  los.  6d.  [LEWIS'S  PRACTICAL  SERIES.] 
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DPS.    HARVEY   and   DAVIDSON'S 

SYLLABUS  OP  MATERIA  MEDICA.  Revised  in  accordance  with 
the  "  British  Pharmacopoeia,"  1898,  by  WILLIAM  MARTINDALE,  F.L.S.,  F.C.S., 
Member  of  Council  of  Pharmaceutical  Society,  and  late  Examiner  ;  Joint  Author 
of  "The  Extra  Pharmacopoeia."  Tenth  Edition,  foolscap  i6mo,  is.  nett. 

[Now  ready. 

W.    S.    HEDLEY,   M.D. 

Medical  Officer  in  charge  of  the  Electro-Therapeutic  Department  of  the  London  Hospital. 

THE   HYDRO-ELECTRIC   METHODS   IN  MEDICINE. 

Second  Edition,  with  Illustrations,  demy  8vo,  45.  6d. 

n. 

CURRENT  PROM  THE  MAIN:  The  Medical  Employment  of 
Electric  Lighting  Currents.  With  Illustrations,  demy  8vo,  2s.  6d. 

in. 

PRACTICAL  MUSCLE-TESTING;  AND,  THE  TREATMENT 
of  Muscular  Atrophies.  With  Illustrations,  demy  8vo,  35.  6d. 


H.  HELBING,  F.C.S. 

MODERN  MATERIA  MEDICA:  Por  Medical  Men,  Pharmacists, 

and  Students.     Fourth  Edition,  8vo,  8s.  nett. 


C.    HIGGENS,  F.R.C.S. 

Ophthalmic  Surgeon  to  Guy's  Hospital;   Lecturer  on  Ophthalmology  at  Guy's  Hospital  Medical  School, 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

With  Illustrations,  crown  8vo,  6s.  [LEWIS'S  PRACTICAL  SERIES.] 


BERKELEY    HILJL,  M.B.  LOND.,  F.R.C.S. 

Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University  College  Hospital  and  to  the 

Lock  Hospital; 

AND 

ARTHUR  COOPER,  L.R.C.P.,  M.R.C.S. 

Surgeon  to  the  Westminster  General  Dispensary. 

SYPHILIS  AND    LOCAL   CONTAGIOUS  DISORDERS. 

Second  Edition,  entirely  re-written,  royal  8vo,  i8s. 


JAMES     HINSHELWOOD,   M.A.,  M.D.,  F.F.P.S.  GLAS. 

Surgeon  to  the  Glasgow  Eye  Infirmary. 

LETTER-,  WORD-  AND    MIND-BLINDNESS. 

Crown  8vo,  35.  [Just  published. 

PROM    HOSPITAL    WARD    TO    CONSULTING    ROOM,    with 

Notes  by  the  Way  ;  a  Medical  Autobiography.     By  a  Graduate  of  the  London 
University.     Post  8vo,  35.  6d. 


SIR   W.  JENNER,   Bart.,  M.D. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  of  Wales. 

THE   PRACTICAL   MEDICINE    OP   TO-DAY:    Two  Addresses 

delivered   before    the    British    Medical   Association,    and    the    Epidemiological 
Society  (1869).     Small  8vo,  is.  6d. 


GEORGE   LINDSAY  JOHNSON,  M.A.,  M.B.,  B.C.  CANTAB. 

Clinical  Assistant,  late  House  Surgeon  and  Chloroforrmst,  Royal  Westminster  Ophthalmic  Hospital,  &c. 

A  NEW   METHOD    OP    TREATING    CHRONIC    GLAUCOMA, 

based    on    Recent    Researches    into    its    Pathology.     With    Illustrations    and 
coloured  frontispiece,  demy  8vo,  35.  6d. 
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H.  LEWIS   JONES,  M.A.,  M.D.,  F.R.C.P. 
Medical  Officer  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's  Hospital. 

MEDICAL  ELECTRICITY.    A  Practical  Handbook  for  Students 

and  Practitioners.     Third  Edition,  with  Illustrations,  crown  8vo.         [In  the  press. 

[LEWIS'S  PRACTICAL  SERIES.] 


T.    N.    KEJLYNACK,  M.D. 

Pathologist  to  the  Manchester  Royal  Infirmary  ;   Demonstrator  and  Lecturer  on  Pathology  in  the 

Owen's  College. 

A  CONTRIBUTION  TO  THE  PATHOLOGY  OF  THE  VER- 

miform  Appendix.     With  Illustrations,  large  8vo,  los.  6d. 


HENRY   R.   KENWOOD,  M.B.,  D.P.H.,  F.C.S. 

Assistant  Professor  of  Public  Health,  University  College,  and  Medical  Officer  of  Health  and  Public 
Analyst  for  Stoke  Newington  and  Finchley. 

PUBLIC    HEALTH    LABORATORY    WORK.    Second  Edition,  wit  h 
Illustrations,  cr.  8vo,  IDS.  6d.  [Now  ready. 

[LEWIS'S  PRACTICAL  SERIES.] 


NORMAN  KERR,  M.D.,  F.L.S. 

President  of  the  Society  for  the  Study  of  Inebriety  ;  Consulting  Physician,  Dalrymple  Home  for 

Inebriates,  etc. 

INEBRIETY     OR    NARCOMANIA:      its    Etiology,   Pathology, 

Treatment,  and  Jurisprudence.     Third  Edition,  8vo,  2is. 


S.  A.   KNOPF,  M.D. 

Physician  to  the  Lung  Department  of  the  New  York  Throat  and  Nose  Hospital ;   former  Assistant 
Physician  to  Professor  Dettu'eiler,  Falkensteih  Sanatorium,  Germany,  &rc. 

PULMONARY    TUBERCULOSIS:    its. Modern  Prophylaxis  and 

the  Treatment  in  Special  Institutions  and  at   Home.      With   76   Illustrations, 
royal  8vo,  145.  nett.  [Just  published. 


F.  CHARLES    LARKIN,  F.R.C.S.  ENG. 

Surgeon  to  the  Stanley  hospital;    late  Assistant  Lecturer  in  Physiology  in  University 
College,  Liverpool, 

RANDLE    LEIGH,  M.B.,  B.SC.  LOND. 
Senior  Demonstrator  of  Physiology  in  University  College,  Liverpool. 

OUTLINES  OF  PRACTICAL  PHYSIOLOGICAL  CHEMISTRY. 

Second  Edition,  with  Illustrations,  crown  8vo,  paper  as.  6d.  nett,  or  cloth  35.  nett. 


J.   WICKHAM    LEGG,  F.R.C.P. 

Formerly  Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Pathological 
Anatomy  in  the  Medical  School. 

ON  THE  BILE,  JAUNDICE,  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  roy.  8vo,  255. 

A  GUIDE  TO  THE  EXAMINATION  OP  THE  URINE. 

Seventh  Edition,  edited  and  revised,  by  H.  LEWIS  JONES,  M.D.,  M.A.,  F.R.C.P., 
Medical  Officer  in  charge  of  the  Electrical  Department  in  St.  Bartholomew's 
Hospital.  With  Illustrations,  fcap.  8vo,  35.  6d. 
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ARTHUR     H.     N.     LEWERS,   M.D,  LOND. 

Obstetric  Physician  to  the  London  Hospital,  and  Joint  Teacher  of  Practical  Obstetrics  in  the  London 
Hospital  Medical  School ;  Examiner  in  Midwifery  and  Diseases  of  Women  at  the  Conjoint  Board 
of  the  Royal  College  of  Physicians,  London,  and  the  Royal  College  of  Surgeons,  England. 

A  PRACTICAL  TEXTBOOK  OP  THE  DISEASES  OF  WOMEN. 

Fifth  Edition,  with  coloured  Plates  and  other  Illustrations,  crown  8vo,  los.  6d. 

[LEWIS'S  PRACTICAL  SERIES].     [Now  ready 


PROF.  W.   J.   LEWIS,  M.A. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


LEWIS'S    POCKET    MEDICAL    VOCABULARY.     Second  Edition, 
thoroughly  revised,  32mo,  roan,  35.  6d. 


T.     R.      LEWIS,     M.B.,    F.R.S.    ELECT,    ETC. 
Late  Fellow  of  the  Calcutta  University,  Surgeon-Major  Army  Medical  Staff,  &c. 

PHYSIOLOGICAL  AND  PATHOLOGICAL  RESEARCHES. 

Arranged  and  edited  by  SIR  WM.  AITKEN,  M.D.,  F.R.S. ,  G.  E.  DOBSON,  M.B., 
F.R.S.,  and  A.  E.  BROWN,  B.Sc.  Crown  410,  portrait,  5  maps,  43  plates  and 
67  wood  engravings,  305.  nett. 

%*  A  lew  copies  cnly  of  this  work  remain  for  sale. 


ROBERT   LINDSAY,  A.M.,  M.B.,  F.R.C.S.E. 

Retired  Surgeon,  Army  Medical  Department. 
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Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College;  Physician  to  University 
College  Hospital ;  Consulting  Physician  to  Brompton  Consumption  Hospital,  &c, 

THE  THEORY  AND  PRACTICE  OF  MEDICINE.    Ninth  Edition, 
with  Illustrations,  large  8vo,  2is. 

THE    OFFICINAL    MATERIA  MEDICA.      Second  Edition,  fcap.  8vo, 
ys.  6d. 

in. 
NOTES    ON    THE    ADDITIONS    MADE    TO    THE    BRITISH 

Pharmacopoeia,  1890.     Fcap.  8vo,  is. 


A.    D.    ROCKWELL,    A.M.,  M.D. 

Formerly  Professor  of  Electro-Therapeutics  in  the  New  York  Post  Graduate  Medical  School  and 
Hospital ;  Fellow  of  the  New  York  Academy  of  Medicine,  &c. 

THE   MEDICAL  AND   SURGICAL   USES  OF  ELECTRICITY. 

New  Edition,  illustrated  with  200  Engravings,  large  8vo,  i8s.  nett. 


H.    D.    ROLLESTON,  M.D.,  F.R.C.P. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


D.  B.  ST.  JOHN  ROOSA,  M.D. 

Consulting  Surgeon  to  the  Brooklyn  Eye  and  Ear  Hospital,  &c. 

A    PRACTICAL    TREATISE    ON    THE    DISEASES    OF    THE 

Ear.     Including  a  Sketch  oi  Aural  Anatomy  and  Physiology.     Seventh  Edition, 
Illustrated,  large  8vo,  253. 
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ROBSON  ROOSE,  M.D.,  LL.D.,  F.C.S. 

Fellow  of  the  Royal  College  of  Physicians  in  Edinburgh,  &c. 

GOUT,    AND     ITS     RELATIONS     TO     DISEASES     OP     THE 

Liver  and  Kidneys.     Seventh  Edition,  crown  8vo,  45.  6d. 

NERVE    PROSTRATION   AND'  OTHER    FUNCTIONAL    DIS- 

orders  of  Daily  Life.     Second  Edition,  demy  8vo,  i8s. 

in. 

LEPROSY    AND    ITS    PREVENTION :    as  Illustrated  by  Nor- 
wegian Experience.     Crown  Svo,  35.  6d. 


WILLIAM    ROSE,  M.B.,  B.S.   LOND.,  F.R.C.S. 

Professor  of  Surgery  in  King's  College,  London,  and  Surgeon  to  King's  College  Hospital. 

HARELIP  AND  CLEFT  PALATE.    With  Illustrations,  demy  Svo,  6s. 


BERNARD    ROTH,    F.R.C.S. 

Orthopcedic  Surgeon  to  the  Royal  Alexandra  Children's  Hospital,  Brighton,  &c. 

THE  TREATMENT  OF  LATERAL  CURVATURE  OF  THE 

Spine :  with  Appendix  giving  an  Analysis  of  1000  Consecutive  Cases  treated  by 
"  Posture  and  Exercise  "  exclusively  (without  Mechanical  Support).  Second 
edition,  with  Photographic  and  other  Illustrations,  royal  Svo,  los.  6d.  [Now  ready. 


W.    H.    O.   SANKEY,   M.D.  LOND.,   F.R.C.P. 
Late  Lecturer  on  Mental  Diseases,  University  College,  London,  etc. 

LECTURES   ON   MENTAL   DISEASE.     Second  Edition,  with  coloured 
Plates,  Svo,  I2S.  6d. 


JOHN    SAVORY. 

Member  of  the  Society  of  Apothecaries,  London. 

A    COMPENDIUM    OF    DOMESTIC    MEDICINE    AND    COM- 

panion  to  the  Medicine  Chest:  Intended  as  a  source  of  easy  reference  lor 
Clergymen,  Master  Mariners,  and  Travellers ;  and  for  Families  resident  at  a 
distance  from  professional  assistance.  Tenth  Edition,  sm.  Svo,  55. 


DR.  C.  SCHIMMELBUSCH. 

Privat-docent  and  Assistant  Surgeon  in  Prof.  v.  Bergmann's  University  Clinic  at  Berlin. 

THE  ASEPTIC  TREATMENT  OF  WOUNDS.  With  a  Preface  by 
Professor  BERGMANN.  Translated  from  the  Second  German  Edition  by  A.  T. 
RAKE,  M.B.,  B.S.  LOND.,  F.R.C.S.  ENG.,  Registrar  and  Pathologist  to  the  East 
London  Hospital  for  Children.  With  Illustrations,  crown  Svo,  55. 


E.   SCHMIEGELOW,  M.D. 

ngology  to  the  Municipal  Hospital  and  Direc 
Department  in  the  Polyclinic  at  Copenhagen. 


.  ,      .. 

Consulting  Physician  in  Laryngology  to  the  Municipal  Hospital  and  Director  of  the  Oto-Laryngological 

lclinic  at 


ASTHMA:    Especially  in  its  Relation  to  Nasal  Disease. 

Demy  Svo,  45.  6d. 
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DR.    B.   S.   SCHULTZE. 

Professor  of  Gynecology  ;  Director  of  the  Lying-in  Hospital,  and  of  the  Gynecological  Clinic  at  Jena. 

THE      PATHOLOGY     AND     TREATMENT      OF      DISPLACE- 

ments  of  the  Uterus.  Translated  by  J.  J.  MACAN,  M.A.,  M.R.C.S.,  and  edited 
by  A.  V.  MACAN,  M.B.,  M.Ch.,  Master  of  the  Rotunda  Lying-in  Hospital,  Dublin. 
With  120  Illustrations,  medium  8vo,  las.  6d. 


A.   C.   SEWARD,  M.A.,  F.G.S. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


JOHN    SHAW,  M.D.   LOND.,    M.R.C.P. 

Obstetric  Physician  to  the  North-West  London  Hospital. 

ANTISEPTICS    IN    OBSTETRIC    NURSING.     A   Textbook  for 

Nurses   on    the    Application    of   Antiseptics    to   Gynaecology    and    Midwifery. 
With  coloured  plate  and  woodcuts,  Svo,  35.  6d. 


G.   E.   SHUTTLE  WORTH,  B.A.,  M.D. 

Medical  Examiner  of  Defective  Children,  School  Board  for  London;    late  Medical  Superintendent, 
Royal  Albert  Asylum  for  Idiots  and  Imbeciles  of  the  Northern  Counties,  Lancaster,  &c. 

MENTALLY-DEFICIENT   CHILDREN   THEIR  TREATMENT 

and  Training.     Second  edition,  with  Illustrations,  crown  Svo,  55.  nett. 

[Now  ready. 


A.  J.   C.   SKENE,  M.D. 

Professor  of  Gynecology  in  the  Long  Island  College  Hospital,  Brooklyn,  New  York. 

TREATISE    ON    THE    DISEASES    OP    WOMEN,    FOR    THE 

Use  of  Students  and  Practitioners.     Third  Edition,  with  coloured  plates  and  290 
engravings,  large  Svo,  28s. 


FRANCIS  W.   SMITH,  M.B.,  B.S. 

THE  SALINE  WATERS  OF  LEAMINGTON.    Second  Edition,  with 
Illustrations,  crown  Svo,  is.  nett. 


J.   LEWIS   SMITH,  M.D. 

Physician  to  the  New  York  Foundling  Asylum;    Clinical  Professor  of  Diseases  of  Children  in  Bellevue 

Hospital  Medical  College. 

A    TREATISE    ON    THE    MEDICAL   AND    SURGICAL    DIS- 

eases  of  Infancy  and  Childhood.     Eighth   Edition,  with   273  Illustrations  and 
four  plates,  large  Svo,  2 is. 


E.    HUGH    SNELL,  M.D.,  B.SC.  LOND. 

Diplomatf  in  Public  Health  of  the  University  of  Cambridge ;   Medical  Officer  of  Health  to  the  City 
of  Coventry  ;  late  London  County  Council  Medical  Officer  to  the  Blackwall  Tunnel. 

COMPRESSED    AIR    ILLNESS,    OR    SO-CALLED     CAISSON 

Disease.     With  Illustrations,  demy  Svo,  IDS.  6d. 
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JOHN    KENT   SPENDER,   M.D.  LOND. 
Physician  to  the  Royal  Mineral  Water  Hospital,  Bath. 

THE  EARLY  SYMPTOMS  AND  THE  EARLY  TREATMENT 

of  OSTEO-ARTHRITIS,  commonly  called  Rheumatoid  Arthritis,  with   special 
reference  to  the  Bath  Thermal  Waters.     Sm.  8vo,  2s.  6d. 


LOUIS    STARR,  M.D. 

Physician  to  the  Children's  Hospital,  Philadelphia,  &c. 

HYGIENE  OP  THE  NURSERY.   Including  the  General  Regimen 

and  Feeding  of  Infants  and  Children  ;  Massage,  and  the  Domestic  Management 
of  the  Ordinary  Emergencies  of  Early  Life.  Sixth  Edition,  with  Illustrations, 
crown  8vo,  35.  6d.  [Now  ready. 


JAMES    STARTIN,  M.B.,  M.R.C.S. 

Senior  Surgeon  to  the  London  Skin  Hospital. 

LECTURES  ON  THE  PARASITIC  DISEASES  OP  THE  SKIN. 

Vegetoid  and  Animal.     With  Illustrations,  crown  8vo,  2s.  6d.         J    2E£C°  „ 


JOHN    LINDSAY   STEVEN,  M.D. 

Assistant  Physician  and  Pathologist,  Glasgow  Royal  Infirmary  ;  Physician  for  Out-patients, 
Royal  Hospital  for  Sick  Children,  Glasgow,  &c. 

THE    PATHOLOGY     OP     MEDIASTINAL     TUMOURS.      With 
special  reference  to  Diagnosis.     With  Plates,  8vo,  45.  6d. 


LEWIS    A.    STIMSON,  B.A.,  M.D. 

Surgeon  to  the  New  York,  Bellevue,  and  Hudson  Street  Hospitals;  Professor  of  Surgery  in  the%  Q 
University  of  the  City  of  New  York ,  &-c.  •J*->. ......  » 

AND 
JOHN     ROGERS,    Jun.,  B.A.,  M.D. 

Assistant  Demonstrator  in  the  College  of  Physicians  and  Surgeons,  New  York,  &c. 

MANUAL    OF    OPERATIVE    SURGERY.      Third    Edition,    with 
numerous  Illustrations,  post  8vo,  I2s.  6d.  nett.  [Now  ready. 


JAMES    STOCKEN,   L.D.S.  ENG. 
Late  Dental  Surgeon  to  the  National  Dental  Hospital. 

DENTAL    MATERIA    MEDICA    AND    THERAPEUTICS.F^ ; 

Fourth  edition,  revised  by  LESLIE  M.  STOCKEN,  L.R.C.P.,  M.R.C.S.,  L.D.S. , 
and  J.  O.  BUTCHER,  L.D.S.  ENG.,  Assistant  Dental  Surgeon^to  Guy's  Hospital. 
Fcap.  8vo,  45. 


ADOLF    STRUMPELL.--  £ 

Professor  and  Director  of  the  Medical  Clinique  at  Erlangen. 

TEXT-BOOK     OP     MEDICINE      FOR      STUDENTS     AND 

Practitioners.  Second  Edition  translated  from  the  German  by  Dr.  H.  F.  VICKERY 
and  Dr.  P.  C.  KNAPP,  with  Editorial  Notes  by  Dr.  F.  C.  SHATTUCK,  Visiting 
Physician  to  the  Massachusetts  General  Hospital,  &c.  With  119  Illustrations* 
imp.  8vo,  28s. 
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JUKES    DE    STYRAP,   M.R.C.P.I.,  ETC. 

Physician-Extraordinary,  late  Physician  in  Ordinary,  to  the  Salop  Infirmary  ;    Consulting  Physician 
to  the  South  Salop  and  Montgomeryshire  Infirmaries,  etc. 

I. 

THE  YOUNG-  PRACTITIONER:    WITH  PRACTICAL  HINTS 

and  Instructive   Suggestions,  as  Subsidiary  Aids,  for  his  Guidance  on  Entering 
into  Private  Practice.     Demy  8vo,  ys.  6d.  nett. 

A    CODE   OF  MEDICAL    ETHICS:     WITH     GENERAL    AND 

Special  Rules  for  the  Guidance  of  the   Faculty  and  the  Public  in  the  Complex 
Relations  of  Professional  Life.     Fourth  Edition,  demy  8vo,  35.  6d.  nett. 

in. 

MEDICO-CHIRURGICAL   TARIFFS.      Fifth  Edition,  revised  and  en- 
larged, fcap.  410,  2s.  nett. 

IV. 

THE    YOUNG    PRACTITIONER:     HIS   CODE  AND  TARIFF. 

Being  the  above  three  works  in  one  volume.      Demy  8vo,  IDS.  6d.  nett. 


C.    W.   SUCKLING,  M.D.LOND.,  M.R.C.P. 

Professor  of  Materia  Medica  and  Therapeutics  at  the  Queen's  College,  Physician  to  the  Queen's 
Hospital,  Birmingham,  etc. 

I. 

ON    THE     DIAGNOSIS     OF     DISEASES     OF     THE     BRAIN, 

Spinal  Cord,  and  Nerves.     With  Illustrations,  crown  8vo,  8s.  6d. 

ON   THE   TREATMENT   OF   DISEASES   OF   THE    NERVOUS 

System.     Crown  8vo,  ys.  6d. 


J.   BLAND    SUTTON,  F.R.C.S. 

Assistant  Surgeon  to  the  Middlesex  Hospital ;  Examiner  in  Anatomy  for  the  Fellowship  to  the  Royal 
College  of  Surgeons,  England. 

LIGAMENTS:    THEIR  NATURE  AND  MORPHOLOGY. 

Second  Edition,  with  numerous  Illustrations,  post  8vo,  45.  6d. 


HENRY    R.   SWANZY,  A.M.,  M.B.,  F.R.C.S.I. 

Examiner  in  Ophthalmology  to  the  University  of  Dublin;  Surgeon  to  the  National  Eye  and  Ear 
Infirmary,  and  Ophthalmic  Surgeon  to  the  Adelaide  Hospital,  Dublin. 

A    HANDBOOK    OF    THE    DISEASES    OF     THE     EYE    AND 

their  Treatment.     Sixth  Edition,  illustrated  with  wood-engravings,  colour  tests, 
&c.,  small  8vo,  I2S.  6d. 


EUGENE    S.  TALBOT,   M.D.,  D.D.S. 

Professor  of  Dental  Surgery  in  the  Woman's  Medical  College  ;    Lecturer  on  Dental  Pathology  and 
Surgery  in  Rush  Medical  College,  Chicago. 

IRREGULARITIES  OF  THE    TEETH    AND    THEIR    TREAT- 

ment.     With  152  Illustrations,  royal  8vo,  los.  6d. 


ALBERT   TAYLOR. 

Associate  Sanitary  Institute ;  Demonstrator  to  the  Students  of  the  Sanitary  Institute ;  Chief  Sanitary 
Inspector  to  the  Vestry  of  St.  George,  Hanover  Square,  &c. 

THE    SANITARY     INSPECTOR'S    HANDBOOK.     Second  Edition, 
with  Illustrations,  crown  8vo,  55. 
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H.   COUPLAND   TAYLOR,  M.D. 

Fellow  of  the  Royal  Meteorological  Society. 

WANDERINGS    IN    SEARCH    OP    HEALTH,    OR    MEDICAL 

and  Meteorological  Notes  on  Various  Foreign    Health   Resorts.     With  Illustra- 
tions, crown  8vo,  6s. 


JOHN     W.    TAYLOR,    F.R.C.S.  ENG. 

Professor  of  Gyncecology  in  Mason  College,  Birmingham  ;  Senior  In-patient  Surgeon  to  the  Birmingham 

and  Midland  Hospital  for  Women  ;  Consulting  Surgeon  to  the  Wolverhampton  Hospital  for  Women  ; 

Consulting  Gynecological  Surgeon  to  the  Birmingham  Skin  and  Lock  Hospital,  &c. 

EXTRA-UTERINE  'PREGNANCY.     A    Clinical  and    Operative 

Study.     With  Illustrations,  demy  8vo,  75.  6d.  [Now  ready. 


J.  C.  THOROWGOOD,  M.D. 

Assistant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

THE    CLIMATIC    TREATMENT     OP     CONSUMPTION    AND 

Chronic  Lung  Diseases.     Third  Edition,  post  8vo,  35.  6d. 


M.    TUCHMANN,    M.R.C.S.  ENG.,  M.D.  WURZBURG. 
Formerly  Surgeon  to  Out-Patients,  German  Hospital,  Dalston. 

THE  EXPLORATION  OP  THE  URETHRA  AND  BLADDER. 

With  26  Illustrations,  demy  8vo,  55.  [Now  ready. 


D.   HACK  TUKE,  M.D.,  LL.D. 

Fellow  of  the  Royal  College  of  Physicians,  London. 

THE  INSANE  IN  THE  UNITED  STATES  AND  CANADA. 

Demy  8vo,  js.  6d. 


W.   H.   VAN    BUREN,   M.D.,  LL.D. 
Professor  of  Surgery  in  the  Bellevue  Hospital  Medical  College. 

DISEASES  OP  THE  RECTUM:  And  the  Surgery  of  the  Lower 

Bowel.     Second  Edition,  with  Illustrations,  8vo,  145. 


ALFRED   VOGEL,  M.D. 
Professor  of  Clinical  Medicine  in  the  University  of  Dorpat,  Russia 

A    PRACTICAL    TREATISE    ON    THE    DISEASES    OP    CHIL- 

dren.  Third  Edition,  translated  and  edited  by  H.  RAPHAEL,  M.D.,  from  the 
Eighth  German  Edition,  illustrated  by  six  lithographic  plates,  part  coloured, 
royal  8vo,  i8s. 


A.   DUNBAR   WALKER,  M.D.,   C.M. 

THE    PARENT'S    MEDICAL    NOTE    BOOK.       Oblong    post    8vo, 
cloth,  is.  6d. 
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A.   J.   WALL,  M.D.   LOND. 

Fellow  of  the  Royal  College  of  Surgeons  of  England ;    of  the  Medical  Staff  of  H.  M.  Indian  A  rmy 

(Retired  List). 

ASIATIC     CHOLERA:     its    History,    Pathology,    and    Modern 
Treatment.     Demy  8vo,  6s. 


JOHN    RICHARD   WARDELL,  M.D.  EDIN.,  F.R.C.P.  LOND. 

Late  Consulting  Physician  to  the  General  Hospital  Tunbridge  Wells. 

CONTRIBUTIONS   TO   PATHOLOGY   AND   THE    PRACTICE 

of  Medicine.     Medium  8vo,  2is. 


W.    SPENCER    WATSON,  B.M.  LOND.,  F.R.C.S.  ENG. 

Surgeon  to  the  Throat  Department  of  the  Great  Northern  Hospital ;  Senior  Surgeon  to  tht  Royal  South 
London  Ophthalmic  Hospital. 

DISEASES  OF  THE  NOSE  AND  ITS  ACCESSORY  CAVITIES. 

Second  Edition,  with  Illustrations,  demy  8vo,  I2S.  6d. 

THE   ANATOMY   AND    DISEASES    OF    THE    LACHRYMAL 

Passages.     With  Illustrations,  demy  8vo,  2s.  6d. 

in. 

EYEBALL-TENSION:     Its  Effects  on  the  Sight  and  its  Treat- 
ment.   With  woodcuts,  post  8vo,  2s.  6d. 

IV. 

ON  ABSCESS  AND  TUMOURS  OF  THE  ORBIT.    Post  8vo,  2s.  6d. 


W.  WYNN   WESTCOTT,  M.B. 

Deputy  Coroner  for  Central  Middlesex. 

SUICIDE;    its   History,  Literature,  Jurisprudence,  and  Preven- 
tion.   Crown  8vo,  6s. 


FRANK  J.  WETHERED,  M.D. 

Medical  Registrar  to  the  Middlesex  Hospital,  and  Demonstrator  of  Practical  Medicine  in  the  Middlesex 
Hospital  Medical  School ;    late  Assistant  Physician  to  the  City  of  London  Chest  Hospital, 

Victoria  Park. 

MEDICAL   MICROSCOPY.     A  Guide  to  the  Use  of  the  Micro- 
scope in  Medical  Practice.     With  Illustrations,  crown  8vo,  gs. 

[LEWIS'S  PRACTICAL  SERIES.] 


W.   C.   D.   WHETHAM,  M.A. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.   G.  WHITTLE,   M.D.  LOND.,  F.R.C.S.  ENG. 

Senior  Surgeon  to  the  Royal  Alexandra  Hospital  for  Sick  Children,  Brighton. 

CONGESTIVE      NEURASTHENIA,      OR      INSOMNIA      AND 

Nerve  Depression.     Crown  8vo,  35.  6d. 
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L.    R.    WILBERFORCE,   M.A. 

AND 

T.    C.    FITZPATRICK,  M.A. 

Demonstrators  at  the  Cavendish  Laboratory,  Cambridge. 

A    LABORATORY    NOTE-BOOK    OP    ELEMENTARY    PRAC- 

tical    Physics.      I.  MECHANICS   AND    HYDROSTATICS.      II.  HEAT    AND    OPTICS. 
III.  MAGNETISM  AND  ELECTRICITY.     Quarto,  paper  covers,  is.  each. 


SIR   JOHN   WILLIAMS,   BART.,  M.D.,  F.R.C.P. 

Consulting  Physician  to  University  College  Hospital;   Physician  Accoucheur  to  H.R.H. 
Princess  Beatrice,  &c. 

CANCER  OP  THE  UTERUS:    Being  the  Harveian  Lectures  for 

1886.     Illustrated  with  Lithographic  Plates,  royal  8vo,  los.  6d. 


R.    T.    WILLIAMSON,    M.D.  LOND.,  M.R.C.P. 

Medical  Registrar,  Royal  Infirmary,  and  Assistant  in  Medicine,  Owen's  College,  Manchester. 

ON  THE  RELATION  OP  DISEASES  OP  THE  SPINAL  CORD 

to  the  Distribution  and  Lesions  of  the  Spinal  Blood  Vessels.     Royal  8vo,  2s. 


J.    C.   WILLIS,   M.A. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


E.    T.     WILSON,    M.B.   OXON.,  F.R.C.P.   LOND. 

Physician  to  the  Cheltenham  General  Hospital;   Associate  Metropolitan  Association  of  Medica 

Officers  of  Health. 

DISINFECTANTS  AND  ANTISEPTICS:  HOW  TO  USE  THEM. 

In  Packets  of  one  doz.  price  is.,  by  post  is.  id.  [Thoroughly  revised. 


DR.   F.  WINCKEL. 

Formerly  Professor  and  Director  of  the  Gynecological  Clinic  at  the  University  of  Rostock. 

THE    PATHOLOGY    AND    TREATMENT    OP    CHILDBED:    A 

Treatise  for  Physicians  and  Students.  Translated  from  the  Second  German 
Edition,  with  many  additional  notes  by  the  Author,  by  J.  R.  CHADWICK,  M.D. 
8vo,  145. 


BERTRAM    C.   A.  WINDLE,   D.SC.,  M.D.,  M.A.  DUEL. 

Professor  of  Anatomy  in  Mason  College,  Birmingham ;    sometime  Examiner  in  Anatomy  in  the 

Universities  of  Cambridge,  Aberdeen,  and  Durham. 

A  HANDBOpK  OP  SURFACE  ANATOMY  AND  LANDMARKS. 

Second  Edition,  revised  and  enlarged,  in  collaboration  with  T.  MANNERS-SMITH, 
M.A.  (Cantab.),  M.R.C.S.,  Lecturer  on  Osteology,  Mason  College,  Birmingham. 
Illustrated  with  plain  and  coloured  figures,  post  8vo,  33.  6d.  [Now  ready. 


EDWARD    WOAKES,    M.D. 

Senior  Aural  Surgeon,  London  Hospital;   Lecturer  on  Diseases  of  the  Ear,  London  Hospital  Medical 

College. 

ON  DEAFNESS,   GIDDINESS   AND   NOISES  IN  THE  HEAD. 

Fourth  Edition,  Part  i.,  with  Illustrations,  8vo,  IDS.  6d. 
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HENRY   WOODS,  B.A.,  F.G.S. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


A.    S.   WOODWARD,   M.A. 

[See  Cambridge  Natural  Science  Manuals,  page  5. 


HERMANN    VON    ZEISSL,  M.D. 

Late  Professor  at  the  Imperial  Royal  University  of  Vienna. 

OUTLINES  OF  THE  PATHOLOGY  AND  TREATMENT  OP 

Syphilis  and  Allied  Venereal  Diseases.  Second  Edition,  revised  by  M.  VON 
ZEISSL,  M.D.,  Privat-Docent  for  Diseases  of  the  Skin  and  Syphilis  at  the 
Imperial  Royal  University  of  Vienna.  Translated,  with  Notes,  by  H.  RAPHAEL, 
M.D.,  Attending  Physician  for  Diseases  of  Genito-Urinary  Organs  and  Syphilis, 
Bellevue  Hospital,  Out-Patient  Department.  Large  8vo,  i8s. 


OSWALD   ZIEMSSEN,  M.D. 

Knight  of  the  Iron  Cross,  and  of  the  Prussian  Order  of  the  Crown. 

THE    TREATMENT    OF    CONSTITUTIONAL    SYPHILIS. 

Post  8vo,  35.  6d. 


Lewis's  Diet  Charts. 

Price  55.  per  packet  of  100  charts  (assorted)  post  free. 

A  suggestive  set  of  Diet  Tables  for  the  use  of  Physicians,  for  handing  to  patients  after  consultation, 
modified  to  suit  individual  requirements,  for  Albuminuria,  Anaemia  and  Debility,  Constipation, 
Diabetes,  Diarrhoea,  Dyspepsia,  Eczema,  Fevers,  Gall  Stones,  Gout  and  Gravel,  Heart  Disease 
(chronic),  Nervous  Diseases,  Obesity,  Phthisis,  Rheumatism  (chronic),  and  Blank  Chart  for  other 
diseases. 

A  special  leaflet  on  the  Diet  and  Management  of  Infants  is  sold  separately,  price 
75.  6d.  per  100,  or  is.  per  dozen,  post  free. 

Lewis's  Four- Hour  Temperature  Chart. 

255.  per  1000,  143.  per  500,  35.  6d.  per  zoo,  2s.  per  50,  is.  per  20,  carriage  free. 
Thjs  form  has  been  drawn  up  to  meet  the  requirements  of  a  chart  on  which  the  temperature  and 
other  observations  can  be  recorded  at  intervals  of  four  hours.      They  will  be  found  most  convenient 
in  hospital  and  private  practice.     Each  chart  will  last  a  week. 

Clinical  Chart  for  Temperature  Observations,  etc. 

Arranged   by  W.  RIGDEN,   M.R.C.S.      503.  per  1000,  28s.  per  500,  155.  per  250, 
ys.  per  100,  or  is.  per  dozen. 

Each  Chart  is  arranged  for  four  weeks,  and  is  ruled  at  the  back  for  making  notes  of  Cases;  they 
are  convenient  in  size,  and  are  suitable  both  for  hospital  and  private  practice. 

Lewis's  Nursing  Chart. 

255.  per  1000,  145.  per  500,  35.  6d.  per  100,  2S.  per  50,  or  is.  per  20. 
This  Chart  afford-;  a  ready  method   of  recording  the  progress  of    the   case   from  day  to    day. 
Printed  on  both  sides. 

Boards  to  hold  either  ot  the  above  Charts,  price  is. 

Lewis's  Clinical  Chart,  specially  designed  for  use  with  the  Visiting 

List.     This  Temperature   Chart  is  arranged  for  four  weeks  and  measures  6X3 
inches.     305.  per  1000,  i6s.  6d.  per  500,  35.  6d.  per  100,  is.  per  25,  6d.  per  12. 

Chart  for  Recording  the  Examination  of  Urine. 

405.  per  1000  ;    255.  per  500  ;  155.  per  250 ;  ys.  6d.  per  100  ;    is.  per  10. 
This  Chart  is  designed  for  the  use  of  Medical   Men,  Analysts,  and  others  making  examinations 
of  the  Urine  of  patients  and  affords  a  very  ready  and  convenient  method  of  recording  the  results  of  the 
examination. 
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LEWIS'S    PRACTICAL    SERIES. 

Under  this  title  a  Series  of  Monographs  is  published,  embracing  the  various  branches  of  Medicine 
and  Surgery.  The  volumes  are  written  by  well  known  Hospital  Physicians  and  Surgeons,  recognised 
as  authorities  in  the  subjects  of  which  they  treat.  The  works  are  of  a  THOROUGHLY  PRACTICAL  nature, 
calculated  to  meet  the  requirements  of  the  practitioner  and  student  and  to  present  the  most  recent 
information  in  a  compact  form. 

DISEASES  OF   THE    NERVOUS    SYSTEM:   A  Handbook  for  Students  and 

Practitioners.'  By  CHARLES  E.  BEEVOR,  M.D.,  LOND.,  F.R.C.P.,  Physician  to  the  National 
Hospital  for  the  Paralysed  and  Epileptic,  the  Great  Northern  Central  Hospital,  and  the  National 
Orthopaedic  Hospital.  With  Illustrations,  crown  8vo,  los.  6d. 

THE  TREATMENT  OF  PULMONARY  CONSUMPTION.   By  VINCENT  D.  HARRIS, 

M  D  LOND.,  F.R.C.P.,  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest, 
Victoria  Park,  &c.,  and  E.  CLIFFORD  BEALE,  M.A.,  M.B.  CANTAB.,  F.R.C.P.,  Physician  to  the 
City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c.  Crown  8vo,  IDS.  6d. 

THE  SURGICAL  DISEASES  OF  CHILDREN  AND  THEIR  TREATMENT  BY 

Modern  Methods.  By  D'ARCY  POWER,  M.A.,  M.B.  Oxon.,  F.R.C.S.  Eng.,  Assistant  Surgeon 
at  St.  Bartholomew's  Hospital,  &c.  With  Illustrations,  crown  8vo,  los.  6d. 

DISEASES  OF  THE  NOSE  AND  THROAT.  By  F.  de  HAVILLAND  HALL,  M.D., 
F.R.C.P  Lond.,  Physician  to  Out-patients,  and  in  charge  of  the  Throat  Department  at  the 
Westminster  Hospital.  With  coloured  plates  and  wood  engravings,  crown  8vo,  los.  6d. 

PUBLIC  HEALTH  LABORATORY  WORK.  By  HENRY  R.  KENWOOD,  M.B., 
D.P.H.,  F.C.S.,  Assistant  Professor  of  Public  Health,  University  College,  &c.  Second  Edition, 
with  Illustrations,  cr.  8vo,  IDS.  6d. 

MEDICAL   MICROSCOPY :   A  Guide  to  the  use  of  the  Microscope  in  Medical 

Practice.  By  FRANK  J.  WETHERED,  M.D.,  M.R.C. P.,  Demonstrator  of  Practical  Medicine 
in  the  Middlesex  Hospital  Medical  School,  &c.  With  Illustrations,  crown  8vo,  gs. 

MEDICAL  ELECTRICITY:  A  Practical  Handbook  for  Students  and  Prac- 
titioners. By  H.  LEWIS  JONES,  M.A.,  M.D.,  F.R.C.P.  Third  edition,  with  Illustrations, 
crown  8vo.  [In  the  Press 

HYGIENE  AND  PUBLIC  HEALTH.  By  LOUIS  C.  PARKES,  M.D.,  D.P.H.  LOND. 
UNIV.,  Fellow  of  the  Sanitary  Institute,  and  Member  of  the  Board  of  Examiners.  Fifth  edition, 
with  numerous  Illustrations,  cr.  8vo,  los.  6d.  [Now  ready. 

MANUAL  OF  OPHTHALMIC  PRACTICE.  By  C.  HIGGENS,  F.R.C.S.,  Ophthalmic 
Surgeon  to  Guy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital  Medical  School. 
With  Illustrations,  cr.  8vo,  6s. 

A   PRACTICAL   TEXTBOOK   OF   THE    DISEASES   OF   WOMEN.     By  A.  H.  N. 

LEWERS,  M.D.  Lond.,  Obstetric  Physician  to  the  London  Hospital,  etc.  Fifth  Edition,  with 
Illustrations,  crown  8vo,  IDS.  6d.  [Now  ready. 

ANAESTHETICS:  Their  Uses  and  Administration.  By  DUDLEY  W.  BUXTON, 
M.D.,  B.S.,  M.R.C. P.,  Administrator  of  Anaesthetics  and  Lecturer  in  University  College  Hos- 
pital, &c.  Third  Edition,  with  Illustrations,  crown  8vo,  6s.  [Now  ready. 

ON  FEVERS :   Their  History,  Etiology,  Diagnosis,  Prognosis,  and  Treatment. 

By  ALEXANDER  COLLIE,  M.D.  Aberd.,  M.R.C.P.  Illustrated  with  Coloured  Plates,  crown 
8vo,  8s.  6d. 

HANDBOOK  OF  DISEASES  OF   THE   EAR:    For  the   Use  of  Students  and 

Practitioners.  By  URBAN  PRITCHARD,  M.D.  Edin.,  F.R.C.S.  Eng.,  Professor  of  Aural 
Surgery  at  King's  College,  London.  Third  Edition,  with  Illustrations,  crown  8vo,  6s. 

A     PRACTICAL     TREATISE     ON     DISEASES     OF     THE      KIDNEYS     AND 

Urinary  Derangements.  By  C.  H.  RALFE,  M.A.,  M.D.,  F.R.C.P.,  Assistant  Physician  to  the 
London  Hospital,  &c.  With  Illustrations,  cr.  8vo,  IDS.  6d. 

DENTAL    SURGERY    FOR    MEDICAL    PRACTITIONERS    AND    STUDENTS 

of  Medicine.  By  ASHLEY  W.  BARRETT,  M.B.  Lond.,  M.R.C. S.,  L.D.S.,  Consulting  Dental 
Surgeon  to  the  London  Hospital.  Third  edition,  with  Illustrations,  cr.  8vo,  35.  6d. 

PRACTICAL    DEFORMITIES   AND    THEIR    TREATMENT.     A  Handbook  of 

Practical  Orthopaedics.  By  H.  A.  REEVES,  F.R.C.S.  Edin.,  Senior  Assistant  Surgeon  at  th 
London  Hospital,  etc.  With  Illustrations,  cr.  8vo,  8s  6d. 
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THE   NEW   SYOENHAM    SOCIETYS    PUBLICATIONS. 

President: — HENRY  POWER,  ESQ.,  M.B.,  F.R.C.S. 

Honorary  Secretary : — JONATHAN  HUTCHINSON,  ESQ.,  F.R.S. 

Treasurer:— W.  SEDGWICK  SAUNDERS,  M.D.,  F.S.A. 


ANNUAL    SUBSCRIPTION,    ONE    GUINEA. 

The  Society  issues  translations  of  recent  standard  works  by  continental  authors  on  subjects  of 
general  interest  to  the  profession. 

Amongst  the  works  issued  are  "Helferich  on  Fractures  and  Dislocations,"  "  Binz's  Pharmacology," 
"  Sir  William  Gull's  Collected  Works,"  "  Laveran's  Paludism,"  "  Pozzi's  Gynecology,"  "  Flugge's 
Micro-Organisms,"  "  Cohnheim's  Pathology,"  "  Henoch's  Diseases  of  Children,"  "  Spiegelberg's 
Midwifery,"  "  Hirsch's  Historical  and  Geographical  Pathology,"  "Ewald's  Disorders  of  Digestion," 
works  by  Charcot,  Duchenne,  Begbie,  Billroth,  Graves,  Koch,  Hebra,  Guttmann,  etc. 

The  Society  also  has  in  hand  an  Atlas  of  Pathology  with  Coloured  Plates,  and  a  valuable  and 
exhaustive  "  Lexicon  of  Medicine  and  the  Allied  Sciences." 

The  Annual  Report,  with  full  list  of  works  published,  and  all  further  information  will  be  sent  on 
application. 

PERIODICAL   WORKS   PUBLISHED  BY  H.  K.  LEWIS. 

THE  BRITISH  JOURNAL  OF  DERMATOLOGY.  Edited  by  William  Anderson,  H.  G.  Brooke, 
H.  Radcliffe  Crocker,  T.  Colcott  Fox,  Stephen  Mackenzie,  Malcolm  Morris,  J.  F.  Payne,  J.  J. 
Pringle  and  James  Galloway.  Published  monthly,  is.  Annual  Subscription,  128.  post  free. 

THE  BIRMINGHAM  MEDICAL  REVIEW.  Edited  by  Douglas  Stanley,  M.D  ,  and  J.  W 
Russell,  M.D.  Published  monthly,  6d.  Annual  Subscription,  6s.  post  free. 

THE  MEDICAL  CHRONICLE.  A  Monthly  Record  of  the  Progress  of  Medical  Science.  Edited 
by  R.  T.  Williamson,  M.D.  Published  Monthly,  is.  6d.  Annual  Subscription,  ias.  6d. 

THE  GLASGOW  MEDICAL  JOURNAL.  Edited  by  John  Lindsay  Steven,  M.D.  Published 
Monthly.  Annual  Subscription,  aos.,  post  free.  Single  numbers,  as.  each. 

LIVERPOOL  MEDICO-CHIRURGICAL  JOURNAL,  including  the  Proceedings  of  the  Liverpool 
Medical  Institution.  Published  twice  yearly,  35.  fid.  each  number. 

TRANSACTIONS  OF  THE  DERMATOLOGICAL  SOCIETY  OF  GREAT  BRITAIN  AND 
IRELAND.  Vols.  I.  to  V.,  royal  8vo,  55.  each. 

NORTH  LONDON  OR  UNIVERSITY  COLLEGE  HOSPITAL  REPORTS,  SURGICAL 
CASES,  MEDICAL  CASES,  1896.  8vo,  45.  nett. 

THE  THERAPEUTIC  GAZETTE.  A  Monthly  Journal,  devoted  to  the  Science  of  Pharmaco- 
logy, and  to  the  introduction  of  New  Therapeutic  Agents.  Edited  by  Dr.  H.  A.  Hare  and  Dr. 
E.  Martin.  Annual  Subscription,  ios.,  post  free. 

TRANSACTIONS  OF  THE  COLLEGE  OF  PHYSICIANS  OF  PHILADELPHIA.  Volumes 
I.  to  VI.,  8vo,  ios.  6d.  each. 

MIDDLESEX  HOSPITAL,  REPORTS  OF  THE  MEDICAL,  SURGICAL,  AND  PATHO- 
LOGICAL REGISTRARS.  1883101896.  Demy  8vo,  as.  6d.  nett.  each  volume. 

%*  MR.  LEWIS  is  in  constant  communication  with  the  leading  publishing  firms 
in  America,  and  has  transactions  with  them  for  the  sale  of  his  publications  in  that 
country.  Advantageous  arrangements  are  made  in  the  interests  of  Authors  for  the 
publishing  of  their  works  in  the  United  States. 

Mr.  LEWIS'S  publications  can  be  procured  of  all  Booksellers  in  any  part  of  the 
world. 

London :    Printed  by  H.  K.  Lewis,  136  Gower  Street,  W.C. 
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